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TUE  DIFFICrXTIES  OF  RAJLROAD  REGULATION. 

Br  AKTUDE  T.  HADLEY. 

A  NY  practical  acbeme  of  railroad  control  is  iikelj  to  be  based  apon 
XX   r.  "inise.     The  different  interests  involved  are  so  conflict- 

iog  ths-;  i   not  do  to  attempt  a  eolation  from  any  one  standpoint 

lUlaiiTdy.     The  direction  vhicti  legislation  is  to  take  can  not  be  d> 
tided  \'  ■    ■  ii«ideratton  of  couiplaints  against  the  existing  By»- 

tta,  »  -i^roanded  or  otherwise.      We  must  also  consider 

»li»t  ('  :  cms  h.ave  been  tried,  and  what  evils  they  have  involved  ; 

<ibat  lii.--.->  "•  lieatment  have  been  undertaken,  and  how  far  it  has  been 
foond  possible  to  carry  them  out.  It  is  not  a  question  what  wc  would 
tiln  to  do,  »o  much  a»  what  we  actually  can  do. 

Tho  oonimtinity  requires  four  things  of  its  rwlroad  system  : 
L  That  it  shsill  afford  sufficient  facilities  to  meet  the  wants  of  busi- 
'    :•  words,  there  must  be  enterprise  in  building" new  lines, 
III  ^'  the  old  ones  up  to  a  high  standard  of  efficiency. 

J.  Thai  the  charges,  as  a  whole,  shall  be  as  reasonable  as  possible. 
If  thej  are  higher  than  those  of  other  countries,  or  higher  than  is 
noMssar}'  for  the  support  of  the  railro.'ids,  the  business  development 
"f  ihe  community  will  be  retarded. 

3.  That  there  shall  not  be  arbitrary  differences  in  charge  which 
fiirce  buclness  into  unnatural  and  wasteful  channels,  or  cripple  one 
man  f       '  '  '  '  of  another. 

4.  l>e  as  little  waste  of  capital  as  possible,  either 
by  corroption,  extravagance,  or  want  of  business  skill.     This  is  not 

L^^e  M  vital  a  matter  as  the  other  three,  but  it  is  one  whieb  we  can 
^|pt  afford  to  leave  out  of  account. 

■  No  nystem  of  regulation  is  ever  likely  to  be  devised  whicb  shall 
L^Moro  all  tbc«o  results.  Free  competition,  as  wo  have  tried  it  in 
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America,  produces  rapid  construction  and  low  rates,  but  fosters  dig- 
crimination  and  extravagance  ;  thus  securing  tbo  first  and  second 
requirements,  at  the  sacrifice  of  the  third  and  fourth.  The  French 
system  of  regulated  monopoly  faa^  just  the  opposite  effect  ;  it  pre- 
vents waste  and  discrimination,  but  development  is  slow  and  rates  are 
high.  The  third  and  fourth  requirements  are  secured  at  the  expense 
of  the  first  and  second.  England  enjoys  the  first  and  fourth  advan- 
tages, at  the  sacrifice  of  the  second  and  third  ;  Italy  has  secured  the 
Beoond  and  third,  but  failed  of  the  first  and  fourth.  The  Granger  sys- 
tem of  regulation  sacrificed  the  first  in  the  effort  to  secure  the  second. 
Partial  state  ownership,  as  we  shall  see,  secures  nothing  at  all ;  exclu- 
sive state  ownership  secures  the  third,  at  great  risk  of  sacrificing  all 
the  others. 

The  different  requirements  are  to  a  certain  extent  in  conflict  with 
U)De  another.  This  conflict  can  only  be  understood  by  studying  the 
nistory  of  railroads,  and  the  principles  which  underlie  railroad  business 
management.  ITiese  are  quite  imperfectly  known  at  present.  There 
is  probably  no  subject  of  equal  importance  on  which  public  enlighten- 
ment is  so  much  needed.  The  capital  invested  in  the  railroads  of  our 
country  is  eight  times  that  of  its  banking  institutions ;  the  tonnage 
carried  by  rail  is  four  times  that  carried  by  water ;  the  abuses  in  inter- 
nal commerce  come  home  to  most  of  na  far  more  directly  than  those  in 
foreign  commerce.  Yet,  for  every  man  who  has  studied  the  political 
economy  of  railroads,  there  arc  a  dozen  who  have  studied  that  of  ship- 
ping and  foreign  trade,  and  a  hundred  who  have  studied  that  of  bank- 
ing. The  complications  of  the  subject  are  hardly  recognized.  Railroad 
reformers  are  far  too  ready  to  blindly  pursue  one  specific  object  or  com- 
bat one  specific  abuse,  regardless  what  other  objects  may  be  sacrificed, 
or  what  other  abuses  fostered  by  their  policy. 

From  1830  to  1873  the  main  object  of  nearly  every  community  waa 
to  secure  rapid  development  of  railroad  facilities — the  first  of  the  four 
requirements  we  have  named.  The  railroad  proved  so  much  superior 
to  other  modes  of  transportation,  that  the  country  which  had  railroads 
prospered  ;  that  which  had  not  railroads  fell  behind.  Legislation  was 
everywhere  devised  to  favor  this  end.  Where  capital  was  ready  to 
invent,  every  encouragement  was  offered  it.  If  the  removal  of  obsta- 
cles was  not  enough,  a  subsidy  was  generally  to  be  had  for  the  asking. 
If  the  community  could  not  afford  to  pay  a  subsidy  outright,  it  guar- 
anteed a  certain  income  to  the  road.  If  all  these  inducements  were 
insufficient,  the  state  stepped  in  and  built  the  road  itself.  In  England, 
where  there  was  plenty  of  capital  seeking  investment,  railroads  were 
chartered  literally  by  hundreds.  In  America  they  were  not  only  ex- 
empted from  the  necessity  of  securing  special  charters,  but  rocoived 
municipal  aid,  as  well  as  grants  of  public  land  on  a  scale  which  was 
often  outrageous.  In  France  the  state  paid  half  the  cost  of  building 
the  road,  and  offered  the  companies  monopoly  privileges  as  an  induce- 
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^^■tforsappljing  the  ot.hiT  half.  Belgiam  bailt  the  main  lines  of 
^PHR  It  gtat«  erpensc  for  state  management ;  bat  at  tbe  game  time 

■  tk  bmlding  of  private  lines  vas  abo  encouraged  in  every  possible 
f  way.  It  was  not  antil  too  late  that  men  saw  what  chaiccs  for  waxte 
I  and  corroptJoD  were  involv^nl  in  this  indiscriminate  encooragemeut  of 
H  nilroid  coiutruction.  England  learned  the  lesson  in  1847  ;  Conti- 
H  natal  Earope  in  1873.  In  8pite  of  tbe  severe  ex]>eriences  of  1857, 
H  187S,  ud  18S1,  it  is  by  no  means  certain  that  America  has  learned  it 

■  Fvenyet 

V  For  a  long  time  the  only  fear  was  that  railroad  charges  woald 
be  too  Mgh  ;  and  this  fear  was  happily  disappointed.  The  maximnm 
ntM  which  were  fixed  in  the  earliest  charters  were  useless,  simply  b«- 
I  COM  tbe  railroads  generally  adopted  n  lower  scale  of  their  own  accord. 
H  It  *»  fotmd  that  the  profits  depended  quite  as  much  npon  the  volume 
Hgl^iness  as  npon  the  absolute  rates  charged,  and  that  it  was  often 
^Hlprtodo  a  large  business  at  low  rales  than  a  smaller  business  at 
■Tiijfhflr  rates.  This  is  of  course  true  to  some  extent  in  every  depart- 
Htirnt  of  industry,  but  there  are  reasons  which  make  it  apply  specially 
Htonilroads.    About  half*  the  ezpensee  of  a  railroad  are  to  a  consider- 

■  ■  '  inclcpendent  of  the  amonnt  of  work  done.  Thus  an  increase 
Hi  imo  of  traffic  does  not  produce  a  corresponding  increaa^^ 

^■^jlttM^BnKs  may  be  roughly  divided  into  two  classes,  accord" 

^PPIRBIMMV  do  not  vary  with  the  amonnt  of  business  done. 

H^use  which  do  not  vary  rapidly  are  called  fixed  charges.     This  in- 

HUm  interest  on  cost  of  construction,  the  general  expenses  of  the 

BBHtation  as  a  whole,  and  a  considerable  part  of  the  expense  of 

nnotenance,  which  is  due  to  weather  rather  than  to  wear.     Those 

^xpensee  which  vary  nearly  in  proportion  to  tbe  amonnt  of  business 

Hbe  are  called  operating  expenses.     Under  this  head  are  included  tbe 

Hnevent  items  of  train  ami  station  service,  with  some  others.     The 

Ibed  charges  of  the  railroads  of  the  United  States  average  somewhat 

«rtr  $2,500  per  mile  annually  ;  the  operating  expenses  average  from 

forty  lo  sixty  cents  per  train-mile. 

In  order  that  a  railroad  as  a  whole  may  be  profitable,  it  is  neces- 
ttry  that  it  should  cam  money  enough  to  pay  fixed  charges  as  well  as 
opeimliag  expenses.  But,  in  order  to  secure  any  individual  piece  of 
baiineM,  it  can  afford  to  make  rates  which  shall  little  more  than  cover 
a]iatttittg  expenses,  provided  such  business  can  be  had  on  no  other 
tcroM.  To  secure  traffic  which  it  coald  not  otherwise  have,  a  railroad 
Gu  afford  to  make  rates  which  would  bankrupt  it  if  applied  to  its  whole 

bwiDCSR. 

•  b  Hf.  XjauHr.-  '  lo  article  on  this  subject  ("  PopnUr  Science  Monthly,"  Fcb- 

HMJ,  ISM),  llw  pi  c«tSmatcd  cnnsidcmblv  higher.    Any  argument  on  the  rem- 

•wi  for  the  difference  woul  J  bo  of  too  technical  •  chirrkcter  to  come  within  the  scope  of 


I 


TE  POPULAR  SCIENCE  MOT 


Such  was  the  origin  of  diBcriminatious.  Sure  of  a  certain  amooot  of 
traffic  at  bdgh  rates,  which  would  contribute  its  full  sbsu-o  to  the  pay-- 
ment  of  fixed  charges,  each  railroad  strove  to  secure  additional  traffic 
at  lower  rates  which  would  little  more  than  pay  operating  expenses. 
This  reduction  was  first  made  in  favor  of  articles  of  low  value,  like 
coal,  stone,  or  lumber,  which  could  not  be  moved  at  all  at  high  rates, 
but  which  could  furnish  a  large  business  at  low  rates.  Hero  it  was  an 
unmixed  benefit  to  the  public.  The  reduction  was  next  applied  in 
favor  of  long-distance  traffic  ;  and  here  also  it  was  a  good  thing  in 
principle,  though  sometimes  overdone  in  practice.  Under  the  old  sys- 
tem of  equal  mileage  rates,  where  the  charge  was  made  proportional 
to  the  distance,  it  would  have  cost  something  like  a  dollar  a  bushel  to 
get  wheat  from  the  Mississippi  Valley  to  the  seaboard  ;  a  price  which 
would  have  been  simply  prohibitory  to  the  growth  of  the  Western 
States. 

There  were  special  circumstances  which  led  the  railroads  to  give 
the  long-distance  traffic  more  than  its  due  share  of  favor.  A  great 
deal  of  this  traffic  had  the  benefit  of  competition,  either  between  scr- 
eral  lines  of  railroad,  or  between  rail  and  water  routes.  The  reduc- 
tions in  rates  were  made  most  rapidly  where  such  competition  was 
most  active — that  is,  at  the  large  cities.  The  result  was  a  eystem 
which  favored  cities  at  the  expense  of  the  country — by  no  mean.i  a 
good  thing.  But  this  was  not  the  worst.  In  any  period  of  active  rail- 
road competition  large  shippers  were  almost  always  given  lower  rates 
than  small  shippers.  Amid  the  constant  variation  of  rates,  unscrupu- 
lous men  gained  advantages  at  the  expense  of  more  honorable  men. 
Secret  favors  were  generally  given  to  those  who  least  needed  or  least 
deserved  them.  The  railroad  agents  forgot  their  obligations  to  the 
public  as  common  carriers.  Too  often  they  were  ready  to  sacrifice 
even  the  permanent  interests  of  the  stockholders  themselves  in  the 
lawless  struggle  for  competitive  business. 

It  must  not  be  forgotten  that  railroad  competition  did  some  things 
for  the  country  which  nothing  else  could  possibly  have  done.  It 
taught  our  railroad  men  to  handle  a  large  business  cheaply.  It  taught 
them  to  make  money  at  rates  which  would  have  seemed  suicidal  to  the 
easy-going  managers  who  were  not  under  any  such  stimulus.  The 
rapid  reductions  of  charge,  in  other  countries  as  well  as  America,  have 
been  made  in  the  stress  of  railroad  wars.  But,  while  railroad  comjw- 
tition  has  been  in  some  respects  a  beneficent  force,  it  can  not  \ye  trustetl 
to  act  unchecked.  To  the  business  community  regularity  and  pub- 
licity of  rales  are  more  important  than  mere  average  cheapness.  Busi- 
ness can  adjust  itself  to  high  rates  easier  than  to  fluctuating  ones. 
And  railroad  competition  of  necessity  makes  rates  fluctuate.  It  tends 
to  bring  them  down  to  the  level  of  operating  expenses,  regardless  of 
fixed  charges.  If  it  acts  everywhere,  as  in  the  case  of  the  New  York 
Central  and  Wcjit  Shore,  it  leaves  little  or  nothing  to  pay  fixed  charges, 
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tern."     Belgium  and  Prussia  bave  made  state  management  all  but  iu>l> 
versal  ;  Italy  Laa  practically  given  it  np. 

Of  much  more  importance  in  the  United  States  has  been  the  effort 
to  regulate  charges  by  legislation^  'without  touching  the  question  of 
ownership.  There  was  no  lack  of  authority  for  so  doing.  Common 
carriers  had  been  made  the  subject  of  special  regulation  from  time 
immemorial,  and  it  was  a  well-accepted  principle  that  their  charges 
must  be  reasonable. 

But  what  constitutes  a  reasonable  charge  ?  On  what  basis  arc  we 
to  compute  it  ? 

It  is  by  DO  means  a  sufficient  answer  to  say  that  rates  should  be 
based  upon  cost  of  service.  What  items  of  cost  shall  we  include? 
Shall  we  count  the  fixed  charges,  or  simply  consider  operating  ex- 
penses? In  the  earliest  legislation  the  former  course  was  adopted. 
The  English  tolls  and  tnaxima  were  calculated  upon  this  basis.  But 
they  were  soon  found  to  be  so  high  as  to  be  almost  inoperative.  At 
any  rate,  they  did  not  prevent  discrimination.  They  allowed  the  rail- 
road to  earn  its  fixed  charges  where  it  chose,  and  to  lower  rates  else- 
where.    A  prescribed  rate  of  this  kind  is  too  high  to  be  of  any  use. 

On  the  other  hand,  to  prescribe  a  rate  which  does  not  provide  for 
fixed  charges  is  even  worse.  This  was  tried  in  the  Mississippi  Valley 
in  the  Granger  movement.  It  was  argued  by  the  farmers  that,  if 
the  railroads  could  afford  to  carry  their  competitive  traffic  at  very  low 
rates,  they  could  afford  to  do  the  same  for  the  local  traffic.  All  rates 
were  therefore  reduced  by  law  to  the  basis  of  the  competitive  ones. 
What  was  the  result?  In  Wisconsin,  where  the  system  was  carried 
out  most  completely,  a  law  of  this  kind  was  in  operation  for  two  years. 
At  the  end  of  that  time,  not  a  single  railroad  was  paying  di>ndi"nda  ; 
only  four  were  paying  interest  on  their  bonds.  Railroad  construction 
was  at  a  stand-still.  The  existing  roads  could  not  afford  to  extend 
their  facilities  for  traffic.  The  development  of  the  Slate  was  checked 
— checked  so  abruptly  that  the  very  men  who  were  most  clamorous 
for  the  railroad  law  in  1874  were  most  clamorous  for  its  repeal  in  1876. 
In  their  anxiety  to  secure  low  rates,  they  had  overlooked  the  necessity 
for  railroad  development.  This  oversight  reacted  forcibly  against 
them  ;  and  the  same  reaction  is  likely  to  be  felt  wherever  reckless  rail- 
road legislation  is  attempted.  Our  railroad  profits  are  not  so  high  as 
is  often  supposed.  They  are  less  than  four  per  cent  on  the  nominal 
capital ;  and,  making  all  duo  allowance  for  water,  probably  less  than 
six  per  cent  on  the  actual  investment.  Admit,  if  yon  please,  that  the 
corruption  of  inside  rings  absorbs  an  additional  amount  which  oufflit 
to  go  to  the  investor ;  this  does  not  affect  the  fact  that,  if  your  legis- 
lation prevents  the  investor  from  receiving  his  dividends,  he  will  not 
invest  his  capital  in  your  State.  It  is  not  now  a  question  of  ethics 
as  to  what  you  or  he  ought  to  do  ;  it  is  a  matter  of  f.ict,  proved  by 
actual  experience  as  to  what  he  will  do. 
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ply  makes  tlio  other  route  a  present  of  the  throngh  traffic.     Wh8t>  fo 
ijMtance,  would  be  the  effect  of  a  national  short-haul  law  on  the  njov< 
ment  of  wheat  from  Chicago  to  the  seaboard  1  At  present,  it  is  a  traf 
fie  which  the  railroads  can  afford  to  make  special  efforts  to  secure,  an4 
they  bring  the  rates  down  nearly  to  the  level  of  operating  erpens 
If  they  reduced  local  rates  to  this  basis,  they  would  have  nothing  icf 
to  pay  fixed  charges.    The  only  way  by  which  they  could  comply  wilh 
the  law  would  be  by  raising  through  rates.     This  would  simply  bat 
the  effect  of  sending  the  wheat  to  Europe  via  Montreal  instead  of  vi 
American  ports.     The  Grand  Trunk  Railroad,  which  would  be  outsid 
of  our  control,  would  have  the  chance  to  make  low  through  rates,  and 
get  the  heavy  through  traffic.    The  English  stockholders  of  the  GranI 
Trunk  would  be  the  persons  most  benefited  by  such  a  law. 

It  is  only  a  few  years  since  the  Prussian  Government  got  into" 
trouble  in  exactly  this  way.  It  was  thought  by  the  authorities  that 
the  low  through  rates  favored  the  foreigners  at  the  expense  of  the 
Grermans  ;  and  an  attempt  was  made  to  carry  out  the  short-haul  prin- 
ciple rigidly.  The  re«ult  simply  was  that  the  foreigners  sent  their 
goods  by  other  routes  which  Bismarck  was  unable  to  control,  and  that 
the  Prussian  railroads  lost  a  part  of  their  traffic,  which,  low  as  were 
the  rates  charged  upon  it,  was  yet  a  matter  of  importance  to  their 
business  prosperity. 

Similar  instances  could  be  cited  from  almost  any  other  count 
Whenever  we  find  a  competitor  which  our  law  can  not  reach — ^bo  i 
water-route,  foreign  railroad,  or  domestic  railroad  which  violates  ' 
law  in  an  underhand  fashion — the  short-haul  principle  simply  cripp 
the  roads  which  obey  it,  without  producing  any  corresponding  good 
effect. 

Experience  has  shown  pretty  clearly  that  local  discrimination  can 
be  avoided  only  by  bringing  competition  under  control.     The  States 
where  legal  regulation  of  this  matter  has  been  most  successful  have 
been  those  like  Georgia  and  Iowa,  where  the  pooling  system  has  been 
strongest  and  most  stable,  or  those  like  Massachusetts,  where  competi- 
tion has  become,  in  local  business.  Largely  a  thing  of  the  past.     Every- 
where, in  America  and  in  Europe,  periods  of  active  competition  have 
been  periods  of  active  discrimination.     To  check  the  second  you  must 
control  the  first.     And  the  only  practicable  way  of  doing  this,  short_ 
of  actual  consolidation,  is  by  a  system  of  pooling.     The  mere  ag 
ment  to  maintain  rates  is  not  enough,;  it  is  too  easily  violate^  by  i 
cret  rebates.     An  agreement  to  divide  the  traffic  or  the  comings, 
long  as  it  holds  at  all,  is  much  harder  to  violate  secretly.     This  is  what 
constitutes  a  "pool." 

We  are  thus  reduced  to  the  simple  alternative,  pooling  or  discrimi- 
nation.    Each  effort  to  prohibit  both  at  the  same  time  only  makes  th^H 
oeoessity  more  clear.     The  governments  of  Continental  Europe  havvH 
oeaaed  to  struggle  against  it.     Kightiy  judging  that  discrimination  is 
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power  to  secure  publicity  ;  it  is  perhaps  tbe  most  encouraging  exam- 
ple in  recent  history  of  the  power  of  government  by  public  opinion. 

Whether  a  national  commission  could  work  Bacoesafully  in  this 
way  is  very  doubtful.  The  public  opinion  of  the  nation  as  a  whole 
is  not  BO  easily  brought  to  bear  in  any  one  direction  an  is  that  of  a 
single  State.  The  national  railroad  system  is  too  vast,  the  intereets  of  j 
diiTerent  sections  too  conflicting.  It  is  desirable  that  a  national  com- 
mission should  be  charged  with  tbe  cafurcement  of  certain  specific 
provisions  against  discrimination.  It  would  bo  a  herculean  task  ;  but 
it  is  one  which  needs  to  be  done,  and  one  which  we  may  feci  reason-l 
ably  sure  th.it  the  courts  could  not  even  attempt  to  do. 

On  the  other  hand,  it  is  desirable  that  the  commission  should  not  be , 
a  mere  prosecuting  body,  but  should  depend  for  its  force  upon  the  in- 
fluence of  public  opinion  behind  it.     In  this  respect,  the  bill  now  be-) 
fore  the  United  States  Senate  is  a  good  one.     It  avoids  alike  the  error ' 
of  those  who  would  give  the  commission  no  definite  authority,  and 
those  who  would  charge  it  with  doing  what  is  actually  impossiblcj 
The  bill,  as  reported,  rigidly  prohibits  personal  discrimination,  and' 
generally  prohibits  local  discrimination  ;  but  under  this  latter  head  it 
empowers  the  commission  to  make  exceptions.     It  says  nothing  about, 
pools ;  and,  if  this  discreet  silence  is  maintained,  such  a  commissioai 
might  readily  use  pools  as  a  means  of  protecting  tbe  shi{f^er  against! 
discrimination,  instead  of  allowing  them  to  be  used  solely  for  the  pur- 
poses of  the  railroad  investors  and  managers. 

The  great  danger  is,  that  the  bill  is  too  moderate  to  pass.     In  spitej 
of  all  that  has  been  said  and  written  on  railroad  questions,  the  groat^ 
majority  of  men  are  extremists  on  this  subject.     Some  want  an  abso- 
lute let-alone  jjolicy ;    some  want   an  energetic   attempt  at  control 
which  would  really  defeat  its  own  ends.     Both  of  these  classes  are  op-l 
posed  to  a  bill  of  this  kind.     The  advocates  of  the  let-alone  policy  are 
afraid  that  it  would  l)e  enforced.     The  advocates  of  vigorous  control 
are  afraid  that  it  would  stand  in  the  way  of  more  decisive  action.j 
They  feel — and  not  altogether  without  rcwon — that  the  prolonged  ab- 
sence of  national  control  may  ultimately  bring  the  question  of  govern- 
ment ownership  in  the  foreground. 

It  must  bo  remembered  that  a  very  considerable  portion  of  the^ 
community  believes  in  government  railroad  ownership,  at  least  as  an 
ideal.     They  perhaps  exaggerate  the  evils  of  the  present  system,  and 
certainly  have  the  most  unreasonable  expectations  of  the  good  to  bo . 
obtained  from  a  change.     It  has  been  seriously  argued  with  muchj 
show  of  figures,  in  a  reputable  working-men's  p.iper,  th.nt  it  is  possible 
to  carry  passengers  from  New  York  to  San  Francisco  at  a  dollar  apiect 
and  make  money  on  it,  and  that  everj'thing  above  this  represents  sheec 
extortion,  which  would  bo  avoided  by  government  ownership  !     Now,^ 
as  long  as  these  things  are  believed,  their  absurdity  makes  them  nono 
tho  less  dangerous.    In  forecasting  the  future,  we  must  reckon  with 
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Bires  and  interests  of  the  Mexican  people.     The  government  or 
royalty  established  by  Spain,  in  Mexico,  for  the  practical  appHcatii 
of  this  policy,  accordingly  seems  to  have  always  regarded  the  attai 
ment  of  three  things  or  results  as  the  object  for  Mrhich  it  was  m; 
constituted,  and  to  have  allowed  nothing  of  sentiment  or  of  bumani 
rian  consideration  to  stand  for  one  moment  in  the  way  of  their  rigorous 
prosecution  and  realization.     These  were,  first,  to  collect  and  pay  into 
the  royal  treasury  the  largest  possible  amount  of  annual  revenue  ;  sec- 
ond, to  extend  and  magnify  the  authority  and  work  of  the  establish' 
Church  ;  third,  to  protect  home  (i.  e.,  Spanish)  industries. 

Starting  with  the  assumption  that  the  country,  with  all  its  people  and 
resources,  was  the  absolute  property  of  the  crown  in  virtue  of  conqnei 
the  accomplishment  of  the_^r»f  result  was  sought  through  the  practi 
enslavement  of  the  whole  native  population,  and  the  appropriation  of 
the  largest  amount  of  all  production  that  was  compatible  with  the  coi 
tinned  existence  of  productive  industries.     With  the  civil  power 
the  command  of  the  Church,  the  attainment  of  the  tecond  result  wi 
from  the  outset  most  successful  ;  for,  with  a  profession  of  belief  a 
the  acceptance  of  baptism,  on  the  one  hand,  and  the  vigilance  of  the 
Inquisition  and  a  menace  of  the  fires  of  the  auto-da-fe  on  the  other, 
the  number  of  those  who  wanted  to  exemplify  in  themselves  the  su- 
premacy of  conscience  or  the  freedom  of  the  will,  was  very  soon  reduced 
to  a  minimum.     And,  finally,  the  correctness  or  expediency  of  the 
principle  of  protection  to  home  (Spanish)  industry  having  been  once 
accepted,  it  was  practically  carried  out,  with  such  a  logical 
ness  and  absence  of  all  subterfuge,  as  to  be  worthy  of  admiratioi 
and  without  parallel  in  all  economic  history.   For,  in  the  first  instanci 
■with  a  view  of  laying  the  axe  directly  at  the  root  of  the  tree  of  co 
raercial   freedom,  all    foreign   trade  or  commercial  intercourse  wi 
any  country  other  than  Spain  was  prohibited  under  pain  of  death,! 
and  th.it  ordinance  is  believed  to  have  been  kept  in  force  until  wit' 
the   present   century.     No   schools   or  educational   institutions  sa' 
those  of  an  ecoleciastical  nature  "were  allowed,  and  in  these  instruc- 
tion in  almost  every  branch  of  useful  learning  was  prohibited.     Cer 
tain  portions  of   Mexico   were  admirably  adapted,  as   they  yet  are, 
to  the  cultivation  of  the  vine,  the  olive,  the  mulberry,  and  of  fibei 
yielding   plants,  and    also  for  the   keeping   and  breeding  of   shce 
but,  as  a  colonial  supply  of  wine,  oil,  silk,  hemp,  and  wool  mig 
interfere  with  the  interests  of  home  producers,  the  production  of  any 
or  all  of  these  articles  was  strictly  prohibited  ;  neither  was  .any  man 
facture  whatever  allowed  which   could  by  any  possibility  interfe: 
with  any  similar  industry  of  Old  Spain.     When  Ilidalgo,  a  patriot! 
Catholic  priest,  about  the  year  1810,  w-ilh  a  desire  to  diversify  the  i 
dtutries  of   his  country  and  benefit  his  countrymen,  introduced  t 
silk-worm  and  promoted  the  planting  of  vineyards,  the  authorities  di 
Btroyed  the  one  and  uprooted  the  other ;  and  through  these  acts  fi 
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88  baleful  and  as  despotic  as  it  ever  did  in  Old  Spain,  and  held  its  lafl 
auto-da-fe  and  burned  its  last  conspicuous  victim — General  Jose  MS 
relos — in  the  Plaza  of  the  city  of  Mexico,  as  late  as  November,  l@in| 

In  1810,  Mexico,  under  the  lead  of  Ilidalgo — whom  the  modem 
Mexicans  regard  as  a  second  Washington — revolted  against  its  Span- 
ish rulers,  and,  after  many  and  varying  vicissitudes,  finally  attained  its 
complete  independence,  and  proclaimed  itself,  in  1822,  first  an  empire, 
and  two  years  later,  or  in  1824,  a  republic.  From  this  time  until  the 
defeat  of  Maximilian  and  his  party  in  1867,  the  history  of  Mexico 
is  little  other  than  a  chronicle  of  successive  revolutions,  internecine 
strife,  and  foreign  wars.  In  the  National  Palace,  in  the  city  of  Mexicoi, 
is  a  very  long,  narrow  room,  termed  the  "  Hall  of  Embassadors,"  from 
the  circumstance  that  the  President  of  the  Republic  here  formally  re- 
ceives the  representatives  of  foreign  nationalities.  Upon  the  walls  of 
this  room,  and  constituting,  apart  from  several  elaborate  glass  chan- 
deliers, almost  its  only  decoration,  is  a  series  of  fairly  painted,  full- 
length  portraits  of  individual  Mexicans  who,  since  the  achievement 
of  independence  of  Spain,  had  been  so  conspicuously  connected  with 
the  state,  or  had  rendered  it  such  service,  as  to  entitle  them,  in  the 
opinion  of  posterity,  to  commemoration  in  this  sort  of  national  "  Val- 
hallEL"  To  the  visitor,  entering  upon  an  inspection  of  these  interest- 
ing pictures,  the  accompanying  guide,  politely  desirous  of  imparting 
all  desirable  information  concerning  them,  talks  somewhat  after  this 
manner : 

"This  is  a  portrait  of  the  Emperor  Itnrbide,  commander-in-chief  of 
the  army  that  defeated  and  expelled  the  last  Spanish  viceroy  ;  elected 
emperor  in  1822  ;  resigned  the  crown  in  1823  ;  was  proscribed,  arrested, 
and  shot  in  1824.  The  next  is  a  portrait  of  one  of  the  most  distin- 
guished of  the  soldiers  of  Mexico,  General  Mariano  Arista "  (the  gen- 
eral who  commanded  the  Mexican  troops  at  the  battles  of  Palo  Alto 
and  Resaca  de  la  Palma),  "elected  President  of  the  Republic  in  1861, 
was  deposed  and  banished  in  1853,  and  died  in  exile  in  1855.  His 
remains  were  brought  home  at  the  public  expense,  and  a  special  de- 
cree commemorative  of  his  services  was  declared  by  Congress.  Tlie 
next  in  General  So-and-so,  who  also,  after  rendering  most  distingulslied 
services,  was  shot" ;  and  so  on,  until  it  seems  as  if  there  was  not  one 
of  their  conspicuous  men  whom  the  Mexicans  of  to-day  unite  in 
honoring  for  his  patriotism  and  good  service,  but  who  experienoi 
a  full  measure  of  the  ingratitude  of  his  country  in  the  form  of  e: 
or  public  execution.  In  the  same  gallery  is  also  a  good  fuU-lengtl 
portrait  of  Washington,  btit,  very  appropriately,  it  is  far  removed 
from  all  the  other  pictures,  and  occupies  a  place  by  itself  at  the  ex- 
treme end  of  the  apartment.* 

•  SiDCe  the  establishment  of  her  independence  In  1821,  Ueiiro,  down  to  the  Tcnr  1884 
— R  period  of  sixtT-three  years — has  had  fifty-five  presidents,  t»o  emperorn,  Bnd  one  re- 
gency, and,  with  some  three  or  four  exceptions,  there  was  a  vioteot  change  of  tbc  gor- 
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lie  scattered  over  tlie  plains  at  West  Point,  bearing  the  inscriptioos 
"  Vera  Cruz,"  "  Contreras,"  "  Chapnltepec,"  "  Molino  del  Rey,"  and 
"  City  of  Mexico,"  and  some  of  which  have  older  insignia,  showing 
that  they  were  originally  captured  by  Mexican  patriots  from  Spain  in 
their  struggles  for  liberty;  together  with  every  captured  banner  or  other 
trophy  preserved  in  our  national  museums  and  collections,  be  gn  t ' 
up  and  respectfully  returned  to  the  Mexican  people.  For,  to  . 
retain  them  and  prido  ourselves  on  their  possession,  is  as  unworthy 
and  contemptible  as  it  would  be  for  a  strong  man  to  go  into  the 
street  and  whip  the  first  small  but  plucky  and  pugnacious  boy  ho  eu- 
counters,  and  then,  banging  up  the  valued  treasures  he  has  deprived 
him  of  in  the  hall  of  his  residence,  say  coniplaisantly,  as  be  riea 
them,  "Sec  what  a  great  and  valiant  man  I  am,  and  how  I  dc 
that  my  children  should  imitate  my  example  ! "  If  it  is  peace 
amity  and  political  influence,  and  extended  trade  and  markets,  an^ 
maintenance  of  the  Monroe  doctrine  on  the  American  Continent 
we  are  after,  such  an  act  would  do  more  to  win  the  hearts  and  dis 
the  fears  and  suspicions  of  the  people  of  Mexico,  and  of  all  the  stj 
of  Central  and  South  America,  than  reams  of  diplomatic  correspond- 
ence, and  endless  traveling  trade  commissioners  and  formal  Lnteruo- 
tional  resolutions.  Society  is  said  to  be  bound  by  laws  that  always 
bring  vengeance  upon  it  for  wrong-doing — "the  vengeance  of  the 
gods,  whose  mills  grind  slow,  but  grind  exceeding  small."  What 
penalty  is  to  be  exacted  of  the  great  North  American  Hepublio  for  iXt 
harsh  treatment  and  spoliation  of  poor,  down-trodden,  ignorant,  sup 
stitious,  debt-ridden  Mexico,  time  alone  can  reveal.  I'erhaps,  as 
great  wrong  was  committed  at  the  promptings  or  demand  of  the  tbea 
dominant  slave-power,  the  penalty  has  been  already  exacted  and  in- 
cluded iu  the  general  and  bloody  atonement  which  the  country  has 
made  on  account  of  slavery.  Perhaps,  under  the  impelling  forcfl 
the  so-called  "  manifest  destiny,"  a  further  penalty  is  to  come,  in 
form  of  an  equal  and  integral  incorporation  of  Mexico  and  her  fJ 
eign  people  into  the  Federal  Union.  But,  if  this  is  to  be  so,  the  in% 
ligent  and  patriotic  citizens  of  both  countries  may  and  should 
nestly  pray  that  God,  in  his  great  mercy,  may  yet  spare  them. 

In  1861,  Louis  Napoleon,  taking  advantage  of  the  war  of  thei 
bellion  in  the  United  States,  and  regarding  (in  common  with  most^ 
the  statesmen  of  Europe)  the  disruption  of  the  Great  Republic  as  pro- 
spectively certain,  made  the  suspension  by  Mexico  of  payment  upon 
all  her  public  obligations,  a  great  part  of  which  were  bold  in  Europe, 
a  pretext  for  the  formation  of  a  tripartite  alliance  of  France,  England, 
and  Spain,  for  interfering  in  the  government  of  the  country  ;  audj 
December,  1861,  under  the  auspices  of  such  alliance,  an  Anglo- Frer 
Spanish  military  force  landed  and  took  possession  of  A^era  Cr 
From  this  alliance  the  English  and  Spanish  forces  early  withdrewj 
bnt  the  French  remained,  and  soon  made  no  secret  of  their  int 
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liberty-loving  sentiment  of  the  country,  bad  been  signally  beaten,  i 
OTerthrow,  as  was  the  case  with  slavery  in  the  United  States,  wou 
not  seem  to  have  been  possible.     And  even  under  the  circumslanci 
it  ia  not  a  little  surprising  and  difficult  of  explanation,  that  a  govi 
ment  could  have  arisen  in  Mexico  strong  enough  and  bold  enough 
at  once  radically  overthrow  and  humiliate  a  great  religious  systei 
which  had  become  so  powerful,  and  had  so  largely  entered  into  t! 
hearts  and  become  so  much  a  part  of  the  customs  and  life  of  its 
pie  ;   and  that  every  subsequent  national   administration  and  party 
has  now  for  a  period  of  nearly  twenty  years  unflinchingly  maintain 
and  executed  this  same  policy. 

Mr.  David  H.  Strother  ("  Porte  Crayon  "),  our  late  consul-general  at 
Mexico,  who  has  studied  the  matter  very  carefully,  suggests  that  an  ex- 
planation may  be  found  in  the  character  of  the  Indian  races  of  Mexico, 
who  constitute  the  bulk  of  the  population,  and  "  whose  native  spirit  of 
independence  predominates  over  all  other  sentiments."  Lie  also  throws 
out  the  opinion  that  "  the  aborigines  of  the  country  never  were  com^ 
pletely  Chrifltianized  ;  but,  awed  by  force,  or  dazzled  by  showy  ceremi 
nials,  accepted  the  external  forms  of  the  new  faith  as  a  sort  of  compi 
mise  with  the  conquerors."  And  be  states  that  he  has  himself  recently 
attended  "religious  festivals  where  the  Indians  assisted,  clothed  and 
armed  as  in  the  days  of  Montezuma,  with  a  curious  intermingling  of 
Christian  and  pagan  emblems,  and  ceremonies  closely  resembling  some 
of  the  sacred  dances  of  the  North  American  tribes."  It  is  also  asserted 
that,  on  the  anniversaries  of  the  ancient  Aztec  festivals,  garlands  are 
hung  upon  the  great  stone  idol  that  stands  in  the  court-yard  of 
National  Museum,  and  that  the  natives  of  the  mountain  villages  Bom( 
times  steal  away  on  such  days  to  the  lonely  forests  or  hidden  caves, 
worship  in  secret  the  gods  of  their  ancestors.  But,  be  the  explanation 
what  it  may,  it  is  greatly  to  the  credit  of  Mexico,  and  one  of  the 
brightest  auguries  for  her  future,  that  after  years  of  war,  and  social 
and  political  revolutions,  in  which  the  adherents  both  of  liberty  aiv 
absolutism  have  seemed  to  vie  with  each  other  in  outraging  Lumauit; 
the  idea  of  a  constitutional  government,  based  on  the  broadest  repul 
Hcan  principles,  has  lived,  and,  to  as  large  an  extent  as  has  perha] 
been  possible  under  the  circumstances,  practically  inserted  itself  in  a 
national  administrative  system. 

When  the  traveler  visits  the  cities  of  Mexico,  and  sees  the  nu 
ber  and  extent  of  the  convents,  religious  bouses,  and  churches,  whid 
having  been  confiscated,  are  either  in  the  process  of  decay  or  occ 
pied  for  secular  purposes ;  and,  in  the  country,  has  pointed  out 
him  the  estates  which  were  formerly  the  property  of  the  Church,  he 
gets  some  realization  of  the  nature  of  the  work  which  Juarez  had  the 
ability  and  courage  to  accomplish.  And  when  he  further  reflects  on 
the  numbers  of  idle,  shiftless,  and  certainly  to  some  extent  profligate 
people,  who  tenanted  or  were  supported  by  these  great  properties,  am 
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B)(  prodacing  nothtog  and  consnming  eyeiything,  virtaally  livod  on 
B  gapentitions  and  fears  of  tbeir  countrymen — which  they  at  the 
Pm  time  did  their  best  to  create  and  peq^etnate — he  no  longer  won- 
3cre  that  Mexico  and  her  people  are  poor  and  degraded,  bat  rather 
tbey  are  not  poorer  and  more  degraded  than  they  are. 
Wliat  amoant  of  property  was  owned  by  the  Mexican  Church  and 
gy  prerions  to  its  secularization  is  not  certainly  known  (at  least  by 
public).     It  is  agreed  that  they  at  one  time  held  the  titles  to  all 
best  property  of  the  republic,  both  in  city  and  country  ;  and  there 
baid  to  bare  been  an  admission  by  the  clerical  authorities  to  the 
Dvnerthip  of  eight  hundred  and  cixty-one  estates  in  the  country,  val- 
at  171,000,000 ;  and  of  twenty-two  thousand  lots  of  city  property. 
Bed  at  •113,000,000  ;  making  a  total  of  $184,000,000.     Other  esti- 
it«,  more  general  in  their  character,  are  to  the  effect  that  the  former 
ifjregite  wealth  of  the  Mexican  Church  can  not  have  been  less  than 
1)00,000,000  ;  and,  according  to  Mr.    Strother,  it  is  not  improbable  — 
that  eren  thia  large  estimate  falls  short  of  the  troth  ;  "  inasmuch  as  HI 
idmitted  that  the  Mexican  ecclesiastical  body  well  understood  the 
Ine  of  money  as  an  element  of  power,  and,  aa  bankers  and  money* 
en  for  the  nation,  possessed  vast  assets  which  could  not  be  pub- 
tly  known  or  estimated."    Notwithstanding  also  the  great  lessee  ■ 
cb  the  Church  had  undoubtedly  experienced  prior  to  the  acccssioofl 
Jasrez  in  1857,  and  his  control  of  the  state,  the  annual  revenue  ofl 
Mexican  clergy  at  that  time,  from  tithes,  gifts,  charities,  and  pa-^ 
dues,  is  believed  to  have  been  not  less  than  122,000,000,  or 
ooe  than  the  entire  aggregate  revenues  of  the  state  derived  from 
ill  its  easterns  and  internal  taxes.     Some  of  the  property  that  thus 
came  into  the  possession  of  the  Government  was  quickly  sold  by  it, 
«rf  tt  Tery  low  prices  ;  and,  very  curiously,  was  bought,  in  some  nota- 
Uf  iastaaoee,  by  other  religious  (Protestant)  denominations,  which,! 
jretioos  to  1857,  had  not  been  allowed  to  obtain  even  so  much  as  tol- 
■uoe  or  a  foothold  in  the  country.    Thns,  the  former  spacious  head- 
qurtert  of  the  order  of  the  Franciscans,  with  one  of  the  most  elegant 
md  beautifully  proportioned  chapels  in  the  world,  within  its  walls,  and 
ting  in  part  on  the  Calle  de  San  Francisco,  the  most  fashionable  street 
the  city  of  Mexico,  was  sold  to  Bishop  Riley  and  a  well-known  philan- 
"    '  it  of  New  York,  acting  for  the  American  Episcopal  missions, 
understood  price  of  thirty-five  thousand  dollars,  and  is  now 
nlued  at  over  two  hundred  thousand  dollars.     In  like  manner  the 
AiDdriean  Baptist  missionaries  have  gained  an  ownership  or  control,  in 
Ifce  city  of  Puebla,  of  the  old  Palace  of  the  Inquisition  ;  and  in  the 
lly  of  Mciico,  the  former  enormous  Palace  of  the  Inquisition,  is  now 
judical  college ;  while  the  Plaza  de  San  Domingo,  which  adjoins 
Upets  the  Church  of  San  Domingo,  and  where  the  auto-da-fe  was 
i,  is  now  ased  as  a  market-place.     A  former  magnificent  old 
to  some  extent  reconstructed  and  repaired,  also  affords  quar- 
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ten  to  the  National  Library,  whiob  in  turn  is  largely  made  up  of  sp 

liered  from  the  libraries  of  the  religioiu  "  orders  "  aud  houses, 
tational  Government,  however,  does  not  appear  to  have  derived 

Bgreat  fiscal  advantage  from  the  confiscation  of  the  Church  propcd 
or  to  have  availed  itself  of  the  resources  which  thus  came  to  it 
effecting  any  marked  reduction  of  the  national  debt.     Good  Cathc 

fWould   not  buy  "  God's  property  "  and  take  titles  from  the  state  ; 
■o  large  tracts  of  land,  and  blocks  of  city  buildings,  pasMcd,  at  a  v^ 
low  figure,  into  the  possession  of  those  who  were  indifferent  to 
Cliurch,  and  bad  command  of  ready  money  ;  and  in  this  way  indi 
uals,  rather  than  the  state  and  the  great  body  of  the  people,  have  '. 
benefited. 


.1 


Ilaving  thus  briefly  glanced  at  the  physical  condition  and  political 
and  social  experiences  of  Mexico,  we  are  now  prepared  to  discuss  the 
economic  condition  of  the  country,  its  prospect  for  industrial  devel 
ment,  and  its  possible  commercial  importance  and  future  trade 
tions  with  the  United  States. 

PoruiATioN. — The  element  of  first  importance,  and  therefore 
tne  entitled  to  first  consideration  in  endeavoring  to  forecast  the  future 
of  Mexico,  is  undoubtedly  its  population;  the  object  alike  for  improve- 
ment, and  the  primary  instrumentality  by  which  any  great  improve- 
ment in  the  condition  of  the  country  can  be  effected.  Whatever  may 
be  its  aggregate — ten  or  twelve  millions — it  is  generally  agreed  that 
about  one  third  of  the  whole  number  are  pure  Indians,  the  descend* 
ants  of  the  proi)rletor8  of  the  soil  at  the  time  of  its  conquest  by  the 
Spaniards  ;  a  people  yet  living  in  a  great  degree  by  themselves,  thoQgh 
freely  mingling  in  the  streets  and  public  places  with  the  other  races, 
and  speaking,  it  is  said,  about  one  hundred  and  twenty  different  lan- 
guages or  dialects.  Next,  one  half  of  the  whole  population  are  o£ 
mixed  blood — the  mestizos — of  whose  origin  nothing,  in  general,  ^^k 
be  positively  afiirmed,  further  than  that  their  maternal  ancestors  weW 
Indian  women,  and  their  fathers  descendants  of  the  Caucasian  stock. 
They  constitute  the  dominant  race  of  the  Mexico  of  to-day — the  raucbe- 
ros,  farmers,  muleteers,  servants,  and  soldiers — the  only  native  foua 
tion  on  which  it  would  seem  that  any  improved  structure  of  bumai 
can  be  reared.  Where  the  infusion  of  white  blood  has  been  large, 
mestizos  are  often  represented  by  men  of  fine  ability,  who  take  natu- 
rally to  the  profession  of  arms  and  the  law,  and  distinguish  themselves. 
But,  on  the  other  hand,  no  small  proportion  of  this  race — the  so-called 
"leperos" — are  acknowledged  by  the  Mexicans  themselves  to  bo 
among  the  lowest  and  vilest  specimens  of  humanity  in  existence  ;  a 
olass  exhibiting  every  vice,  with  hardly  the  possession  of  a  single 
tae.  The  remaining  sixth  of  the  popniation  of  Mexico  are  Euro|)ei 
by  l)irth  or  their  immediate  descendants,  the  Spanish  element  predo; 
nating.     The  national  language  also  is  Spanish — a  language  not 
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food  and  drink,  and  for  cooking  (which  last  is  generally  performed  o 
%  small  fire,  within  «  circle  of  stonea  outside,  and  in  front,  of  the 
entrance  to  the  dwelling).   The  principal  food  of  all  theae  people  ist 
dian  com,  in  the  form  of  the  so-called  tortilla,  which  is  prepared 
placing  a  quantity  of  com  in  a  jar  of  hot  water  and  lime  (when  it  C4iD 
got)  to  soak  overnight ;  the  use  of  the  lime  being  to  soften  the  c 
When  it  is  desired  to  use  it,  the  grain  is  taken  out  and  ground  by  hai 
on  the  stone  and  the  roller  before  mentioned,  into  a  kind  of  paste,  a 
then  slightly  dried  or  baked  on  an  earthen  tray  or  pan  over  a  small 
fire.     Everj'body  in  Mexico  is  said  to  eat  tortillas,  and  their  prepa 
tion,  which  is  always  assigned  to  the  women,  seems  to  employ  th 
■whole  time,  "  to  the  exclusion  of  any  care  of  the  dwelling,  their  ch 
dren,  or  themselves."      Foreigners,  especially  Americans,  find  thei 
detestable.     Another  standard  article  of  Mexican  diet  is  boiled  beai 
{/rijoles).     Meat  is  rarely  used  by  the  laborers,  but,  when  it  is  ob- 
tainable, every  part  of  the  animal  is  eaten.     Peppers,  both  green  and 
red,  mixed  with  the  cora-meal  or  beans,  are  regarded  as  almost  indis- 
pensable for  every  meal,  and,  when  condensed  by  cooking,  are  do- 
scribed  by  one,  who  obviously  speaks  from  experience,  as  forming 
red-hot  mixture  whose  savage  intensity  is  almost  inconceivable  to 
American.  ...  A  child  of  six  or  seven  years  old  will  cat  more  of  tl 
at  a  meal  than  most  adnlt  Americans  could  in  a  week — eating  it,  t 
without  meat  or  grea-se  of  any  kind  ;  merely  folding  up  the  tortilla 
wheat  or  com-mcal,  dipping  up  a  spoonful  of  the  terrible  compoam 
with  it,  and  hastily  biting  off  the  end,  for  fear  some  of  the  precioos 
stuff  should  escape.    Should  one  be  fortunate  enough  to  have  anything 
else  to  eat,  these  tortillas  serve  as  plates,  after  which  service  the  plat 
eaten." 

With  all  this,  the  agricultural  laborers  of  Mexico,  both  Indiai 
and  mixed  bloods,  are  almost  universally  spoken  of  as  an  industrio 
easily   managed,  and   contented    people.     By  reason  of   the  general 
mildness  of   the  climate,  the   necessary  requirements  for   living  are 
fewer  than  among  people  inhabiting  the  temperate  and  more  north- 
em  latitudes,  and  consequently  poverty  with  them  does  not  imply  ex- 
treme sufl^ering  from  either  cold  or  starvation.     When  their  simple 
wants  are  satisfied,  money  with  them  has  little  value,  and  quickly  finds 
its  way  into  the  pockets  of  the  almost  omnipresent  ptUqiie  or  "lot- 
tery-ticket "  sellers,  or  the  priest.     "  If  they  are  too  ready  to  take  ^i 
hand  against  the  Government  at  the  call  of  some  discontented  leade^H 
it  is  not  because  they  are  Indian  or  Mexican,  but  because  they  are  poo^^ 
and  ignorant." 

One  noticeable  peculiarity  of  the  Mexican  laborer  is  the  strength 
of  his  local  attachments,  and  it  is  in  rare  instances  only  that  ho  volun- 
tarily emigrates  from  the  place  of  his  nativity.  This  circumstance 
found  a  curious  illustration  in  the  experience  of  the  recent  railroad 
constroctions  in  Mexico,  where  the  builders  found  that  they  could 
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^■l^spon  tbe  l&bor  in  the  immediate  neighborhood  of  tbcir  line  of  oon- 
^Hlfiedon',  kcd  that,  generally,  neither  money  nor  persuasion  vould 
r  iadaee  ay  great  numbers  of  these  people  to  follow  their  work  any  di*- 
1  tnee  from  their  native  fieldx  and  villages.  In  those  instances  where 
I  lemponnr  emigration  was  effected,  tLe  laborers  insisted  on  carrying 
[      their  fatniliea  with  them.     The  Government  alto  recognizes  to  a  cer- 

\m  eitent  this  peculiarity  in  their  army  rooTements ;  and,  whenever 
L  aoompuror  regiment  moves,  the  number  of  women — wives  of  the 
H  loldien— accompanying  seems  almost  absurdly  numerous.  They,  how- 
r  mr,  icpnwcnt,  and  to  some  extent  supply,  the  place  of  the  army 

commiaariat. 
I  In  dhort,  what  Mexico  is  to-day,  socially  and  politically,  is  the  nat- 

■  ool  and  legitimate  sequence,  and  exactly  what  might  have  been  ex- 
^k  pMed  from  the  artificial  conditions  which  for  more  than  three  cent- 
H  vm  have  been  forced  upon  her ;  and  history  has  never  afforded  such 
H  a  utriking,  instructive,  and  pitiful  illustration  of  the  effect  upon  a 
H  roantry  and  a  people,  of  long-continued  absolutism  and  tyranny  in  re- 
^  ipect  to  l>oth  government  and  religion.     It  is  true  that  Spain,  if  called 

topletd  at  the  bar  of  public  opinion,  might  point  to  her  own  situation 
B  and  decadence  as  in  the  nature  of  judgment  confessed  and  punishment 
W  ararded.    But  what  has  the  Church,  in  whose  hands  for  so  many  years 
«s  exclusively  vested  the  matter  of  education,  and  which  lacked  noth- 
ing in  the  way  of  power  and  opportunity,  to  say  to  the  appalling  depths 
0/  ignorance  in  which  she  has  left  the  Mexican  people  ;  an  ignorance 
sot  oon6ned  to  an  almost  entire  lack  of  acquaintance  with  the  simplest 
dementa  of  scholastic  learning — reading,  writing,  and  the  rules  of 
oommon  arithmetic — but  even  of  the  commonest  tools  and  mechanical 
Ifpliancea  of  production  and  civilization  ?     But,  wherever  may  be  the 
nqxwsibility  for  such  a  condition  of  things,  the  conclusion  seems  irre- 
■MvUe  that,  against  the  moral  inertia  of  sach  an  appalling  mass  of 
igOonDce,  tbe  advancing  waves  of  any  higher  civilization  are  likely 
(0  daah  for  a  long  time  without  making  any  serious  impression. 

EorcATioNAi  Efforts  jlxd  AwAXSinNO  in  Mexico. — It  is,  how- 
ever, gratifying  to  be  able  tx)  state  that  at  last  the  leading  men  of 
jiezioo  have  come  to  recognize  the  importance  of  popular  education  ; 
aad  it  is  safe  to  say  that  more  good,  practical  work  has  been  done  in 
tku  direction  within  the  last  ten  years  than  in  all  of  the  prece<ling  three 
hnadred  and  fifty.  At  all  of  the  important  centers  of  population  free 
leboolii,  under  the  auspices  of  the  national  Government,  and  free  from 
sUCfanrtth  saper^-iision,  are  reported  as  established  ;  while  the  Catholic 
Chnrch  itnelf,  stimulated,  as  it  were,  by  its  misfortunes,  and  appar- 
rr  .'to  longer  rest  under  the  imputation  of  having  neg- 

lit'   _  _. ^-     ",  is  also  giving  much  attention  to  the  subject ;  and  is 

■aid  to  be  acting  upon  the  principle  of  immediately  establishing  two 
■ehoob  wherever,  in  s  given  locality,  the.  Government,  or  any  of  the 
FtttMlUiit  denominations,  estoblish  one.     In  several  of  the  national 
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free  echools  visited  by  the  T*Titer,  the  scholars,  mainly  girls,  appeartd 
bright  and  intelligent,  the  teachers  (females)  competent,  and  the  text* 
books  modem.  The  language  of  instraction  was,  of  course,  Spanuk, 
but  a  greater  desire  than  ever  before  to  learn  English  is  reported,  and 
it  is  now  (contrary  to  former  custom)  generally  taught  in  preference 
to  French.  Industrial  schools,  to  which  boys  are  apjwinted  from  dif- 
ferent sections  of  the  country,  analogous  to  the  system  of  appointmrota 
in  the  United  States  for  West  Point  and  Annapolis,  have  also  been 
established  by  the  Government.  One  of  the  most  interesting  of  these, 
and  for  the  promotion  of  which  the  Mexican  Central  Railroad  corpora- 
tion have  co-operated,  exists  at  Guadalupe,  about  five  miles  from  the 
city  of  Zacatecas.  Here,  in  a  large  and  well-preserved  convent  struct- 
ure, confiscated  by  the  Government  and  appropriated  for  school  par- 
poses,  some  two  or  three  hundred  Mexican  boys  are  gathered,  and 
practically  taught  the  arts  of  spinning  and  weaving,  printing,  carpen- 
tering, instrumental  music,  Icatber-work,  and  various  other  bandi- 
crafts ;  while,  in  close  contiguity,  and  in  striking  contrast  with  the 
poverty  of  the  surrounding  country,  the  ecclesiastical  authorities  are 
expending  a  large  amount  of  money — the  proceeds  of  a  legacy  of  a 
rich  Mexican  mine-proprietor — in  reconstructing  and  decorating  in  a 
most  elaborate  manner  the  church,  which  was  formerly  a  part  of  the 
convent,  and  which  has  been  left  in  their  possession. 

The  Federal  Government  also  maintains  national  schools  at  the 
capital,  of  agriculture,  medicine,  law,  and  engineering  ;  a  Conservatory 
of  Music,  an  Academy  of  Fine  Arts,  a  National  Museum  and  a  National 
Library  ;  together  with  institutions  for  the  blind,  deaf  and  dumb,  the 
insane,  for  the  reformation  of  young  criminals,  and  such  other  system- 
atic charities  as  are  common  in  enlightened  communities.  Most  of 
these  institutions  are  located  in  old  and  spacious  ecclesiastical  edifices 
which  have  been  "nationalized"  ;  and  the  me.ins  for  their  sufpport 
seem  to  be  always  provided,  although  the  Mexican  treasury  is  rarely 
or  never  in  a  flourishing  condition.  At  the  same  time  it  is  almost  cer- 
tain that  all  these  laudable  efforts  on  the  part  of  the  Government  to 
promote  education  and  culture  have  thus  far  worked  down  and  affect- 
ed to  a  very  slight  extent  the  great  mass  of  the  people.  But  it  is,  nev- 
ertheless, a  beginning. 

After  all,  however,  as  the  stability  of  any  form  of  government  and 
the  maintenance  of  domestic  tranquillity  with  such  a  population  as  ex- 
ists in  Mexico,  is  obviously  contingent  on  the  maintenance  of  a  strong, 
well  -  organized,  and  disciplined  army,  the  first  care  of  the  central 
Government  is  naturally  to  promote  military  rather  than  secular  edu- 
cation ;  and,  accordingly,  the  N.itional  Military  School,  located  at  Cha- 
pultepec,  and  modeled  after  the  best  military  schools  of  Europe,  is  in 
the  highest  state  of  efficiency.  The  system  of  instruction  and  the 
text-books  used  are  French  ;  and  the  personnel  of  the  school,  both 
ofiScers  and  cadets,  will  compare  favorably  with  anything  that  can  be 
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circulation  (twenty-five  hundred  reported)  is  the  Church  paper,  "fl 
Tiempo,"  which  is  bitter  alilce  against  the  Americans  and  all  their  i^| 
provements,  not  excepting  even  their  railroads.  Of  all  the  other  pfl 
pers,  it  is  doubtful  whether  their  average  circulation  ever  roadu^l 
large  a  figure  as  eight  hundred.  ^^H 

The  press  of  Mexico,  furthermore,  can  hardly  he  Eaid  to  be  rra^| 
inasmuch  as,  when  it  says  anything  which  the  Government  assumes  fl 
be  calculated  to  excite  sedition,  the  authorities  summarily  arrest  t^| 
editor  and  send  him  to  prison  ;  taking  care,  however,  in  all  such  pfS 
ceedings,  to  scrupulously  observe  what  has  been  enacted  to  be  la^fl 
Thus,  during  the  past  year  (1885),  the  editor-in-chief  of  "El  Monitfl 
Republicano  "  has  served  out  a  sentence  of  seven  months  in  the  co^B 
mon  penitentiary,  for  his  criticisms  upon  the  Government.  ■ 

Public  opinion  in   Mexico  means  simply  the  opinions  of  the  larg« 
landed  proprietors,  the  professions,  the  teachers,  the  students,  and  t^L 
army  officers  ;  comprising  in  all  not  more  than  from  twenty-five  M 
thirty  thousand  of  the  whole  population.     And  it  is  understood  tJifl 
less  than  this  number  of  votes  were  cast  at  the  last  presidential  eleol 
tion,  although  the  Constitution  of  Mexico  gives  to  every  adult  male 
citizen  of  the  republic  the  right  to  vote  at  elections  and  to  hold  offio^ 
Popular  election  in  Mexico  is,  therefore,  little  more  than  a  farce  ;  a^| 
the  situation  affords  another  striking  illustration  of  a  f.tct  which  H 
recognized  everywhere  by  the  student  of  politics,  that  nn  uneducat^V 
people  will  not  avail  themselves  of  the  right  to  vote  as  a  matter  of 
course,  or  recognize  any  sense  of  duty  or  responsibility  as  incumbent 
upon  them  as  citizens.    Such  a  condition  of  affairs  obviously  constitute* 
in  itself  a  perpetual  menace  of  domestic  tranquillity  :  for,  with  no  ce 
BUS  or  registration  of  voters,  no  scrutiny  of  the  ballot-box  except  by  ti 
party  in  power  ;  no  public  meetings  or  public  political  discussions  ;  at 
no  circulation  of  newspapers  among  the  masses,  no  peacefully  organic 
political  opposition  has  a  chance  to  exist.     Such  opposition  as  dc 
manifest  itself  is,  therefore,  personal  and  never  a  matter  of  principles. 
The  central  Government  for  the  time  being  nomin  1  counts  in 

■what  candidates  it  pleases;  and,  if  any  one  feels  ii'd  or  05 

pressed,  there  is  absolutely  no  redress  to  be  obtained  except  throuj 
rebellion.  Such  has  been  the  political  experience  of  the  Republic 
Mexico  heretofore  ;  and  although  the  recent  construction  of  railwa}) 
by  facilitating  the  transportation  of  troops,  has  strengthenetl  the  centr 
Government,  there  is  no  reason  to  suppose  that  what  has  happened  : 
the  past  will  not  continue  to  happen  until  the  first  essential  of  a  free 
government — namely,  free  and  intelligent  suflFrage  on  the  part  of  the 
masses — is  established  in  the  country  ;  and  the  day  for  the  consnt 
tion  of  such  a  result  is  very  far  distant. 

The  present  President  of  Mexico,  Porfirio  Diaz,  is  undoubtedly 
one  of  the  ablest  men  who  has  ever  filled  the  office  of  its  chief  exc 
tivc.    Ue  is  believed  to  have  the  interest  of  his  country  supremely  at 


Mttfi 


dMa 


DEVELOPMENT  OF  THE  MORAL  FACULTY.        i^ 

ij  free  from  the  faspicion  that  has  attached,  and  probably  with 
to  BO  manj  of  the  Mexican  Presidents,  of  using  his  power, 
tkroogfi  cootracts  and  expenditures,  to  enrich  himself  illegitimately  ; 
■ad  baa  appreciated  the  necessity  and  favored  all  efforts  fur  establish- 
iaf  and  extending  po]>alar  education.  It  is  not,  furthermore,  to  be 
doaied  that  many  of  the  men  associated  with  the  present  or  recent 
adflUBistrations  of  Mexico  are  of  very  high  character  and  fine  abiii- 
tka;  the  recent  representative  of  Mexico  in  the  United  States,  Seuor 
Zaaacoaa,  and  the  present  minbter,  Seuor  Romero,  for  example, 
betog  the  peers  of  the  representatives  of  any  of  the  governments  of 
tbe  Old  World. 

de\t:lopment  of  the  moral  faculty.* 

[  Br  JAMES  SULLT,  M.  A. 

has  been  long  disputed  whether  the  moral  faculty  is  innate  and 
instinctive,  or  whether  it  is  the  result  of  experience  and  education. 
The  probability  is  that  it  is  partly  the  one  and  partly  the  other.    The 
M  shows  from  an  early  period  a  disposition  to  submit  to  others'  au- 
rity,  and  this  moral  instinct  may  not  improbably  be  the  transmitted 
\  of  the  social  experience  and  moral  training  of  many  generations 
of  ancestors.    Yet,  whatever  the  strength  of  the  innate  disposition,  it 
\»  indispatable  that  external  influences  and  education  have  much  to  do 
determining  the  Intensity  and  the  special  form  of  the  moral  scnti- 
We  have  now  to  trace  the  successive  phases  of  its  development, 
conscioasness  of  moral  obligation  arises  in  the  first  instance  by 
lldp  of  the  common  childish  experience  of  living  under  parental  au- 
thority at  the  outset.     The  child's  repuguance  to  doing  what  is  wrong 
is  mainly  the  egoistic  feeling  of  dislike  to  or  fear  of  punishment.     By 
tbe  offeci  of  the  principle  of  association  or  "  transference,"  dislike  to 
cooaeqnences  of  certain  actions  might  lead  on  to  a  certain  measure 
dislike  to  the  actions  themselves.    And  such  an  effort  would  greatly 

igtben  tbe  innate  disposition  to  submit  to  authority. 

When  tbe  forces  of  affection  and  sympathy  come  into  play,  this 

dc  germ  of  moral  feeling  would  advance  a  stage.     An  affectionate 

Ud,  finding  that  disobedience  and  wrong-doing  offend  and  distress 

mother  or  father,  would  shrink  from  these  actions  on  this  ground. 

ot  only  so,  the  promptings  of  sympathy  would  lead  the  child  to  set 

value  on  what  those  whom  he  loves  and  esteems  bold  in  reverence. 

this  way  love  and  reverence  for  the  father  lead  on  naturally  to  love 

id  reverence  for  the  moral  law  which  he  represents,  enforces,  and  in 

measure  embodies. 

Even  now,  however,  the  love  of  right  has  not  become  a  feeling  for 

•  ry«ai  *  BeiMiit*  of  P«ycbolog7,  with  Special  AppUcaUona  to  tbe  Art  ot  Teaching." 
of  D.  Jtpplctoo  It  Co. 
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vidual  differences.  Only  in  this  way  will  the  child  come  to  view  the 
commands  and  prohibitions  of  his  parent  or  his  teacher  as  representing 
and  expressing  a  permanent  and  unalterable  moral  law,  which  is  per- 
fectly  impartial  in  its  approvals  and  disapprovals. 

The  effect  of  any  system  of  discipline  in  educating  and  strengthen- 
ing the  moral  feelings  and  judgment  will  depend  on  the  spirit  and 
temper  in  which  it  is  enforced.  On  the  one  hand,  a  measure  of  calm 
becomes  the  judicial  function,  and  a  parent  or  teacher  carried  away  by 
violent  feeling  is  unfit  for  moral  control.  Hence  everything  like  petty 
personal  feeling,  as  vindictiveness,  triumph,  and  so  forth,  should  be 
rigorously  excluded. 

On  the  other  hand,  the  moral  educator  roust  not,  in  administering 
discipline,  appear  as  a  cold,  impersonal  abstraction.  He  mast  represent 
the  august  and  rigorously  impartial  moral  law,  but  in  representing  it 
he  must  prove  himself  a  living  personality  capable  of  being  deeply 
pained  at  the  sight  of  wrong-doing.  By  so  doing  he  may  foster  the 
love  of  right  by  enlisting  on  his  side  the  child's  warmer  feeling*  of 
love  and  respect  for  a  concrete  personality.  The  child  should  first  be 
led  to  feel  how  base  it  is  to  lie,  and  how  cowardly  to  injure  a  weak 
and  helpless  creature,  by  witnessing  the  distress  it  causes  his  belov 
parent  or  teacher.  In  like  manner  he  should  be  led  on  to  feel  the  n 
bility  of  generosity  and  self-sacrifice  by  witnessing  the  delight  which 
it  brings  his  moral  teacher. 

It  is  hardly  necessary  to  add,  perhaps,  that  this  infusion  of  morality 
with  a  warm  sympathetic  reflection  of  the  educator's  feelings  pre«\ip- 
poses  the  action  of  that  moral  atmosphere  which  surrounds  a  good  per- 
sonality. The  child  only  fully  realizes  the  repugnance  of  a  lie  to  bis 
parent  or  teacher  when  he  comes  to  regard  him  as  himself  a  perfect 
embodiment  of  truth.  The  moral  educator  must  appear  as  the  con- 
sistent respecter  of  the  moral  law  in  all  his  actions. 

The  training  of  the  moral  faculty  in  a  self-reliant  mode  of  feeliog 
and  judging  includes  the  habitual  exercise  of  the  sympathetic  feelings, 
together  with  the  powers  of  judgment.  And  here  much  may  be  done 
by  the  educator  in  directing  the  child's  attention  to  the  effects  of  his 
conduct.  The  injurious  consequences  of  wrong-doing  and  the  benefi- 
cent results  of  right-doing  ought  to  be  made  clear  to  the  child,  and  his 
feelings  enlisted  against  the  one  and  on  the  side  of  the  other.  Not 
only  so,  his  mind  should  be  exercised  in  comparing  actions  so  as  to  dis- 
cover the  common  grounds  and  principles  of  right  and  wrong,  and  also 
in  distinguishing  between  like  actions  under  different  circumstances,  so 
that  he  may  become  rational  and  discriminative  in  pronouncing  moral 
judgment. 

Wliat  is  called  moral  instruction  should  in  the  first  stages  of  educa- 
tion consist  largely  of  i)re8enting  to  the  child's  mind  examples  of  duty 
and  virtue,  with  a  view  to  call  forth  his  moral  feelings  as  well  as  to 
exercise  his  moral  judgment.     His  own  little  sphere  of  observation 
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DE  CAM)OLLE  ON  THE   PRODUCTION   OF  31EN  OF 

SCIENCE. 

\  Bt  W.  B.  LABBABEE. 

THE  first  edition  of  Alphonse  de  Candolle's  "  History  of  the  Sci- 
ences and  of  Scientific  Men  during  two  Centuries,"  *  which  wu 
published  in  1S73,  was  speedily  exhausted,  and  the  book  became,  as  the 
author  says,  a  rarity  in  the  library  catalogues.  A  search  for  it  two 
years  ago  revealed  the  fact  that  there  was  but  one  copy  to  be  found  in 
the  European  markets,  and  that  was  held  at  throe  times  the  ordlntrj 
price.  Frequent  references  to  the  work  as  an  authority,  and  many 
inquiries  for  it,  made  a  second  edition  necessary,  and  it  has  appeared, 
with  careful  revisions  and  valuable  additions,  within  the  year.  The 
primary  object  of  the  work  was  to  study  the  influence  of  heredity  in 
developing  men  of  science  ;  but  it  was  obvious  from  the  outset  that 
this  was  only  one  of  many  factors  that  concurred  in  producing  the 
result,  and  by  no  means  always  a  predominant  one.  Hence  the  task 
became  at  once  that  of  learning  what  influence  was  contributed  by 
birth,  and  what  by  exterior  circumstances,  such  as  education,  examples, 
institutions,  etc.  The  mixture  of  the  two  categories  is  often  inextrica- 
ble, as  Mr.  GaUon  has  remarked,  but  in  many  cases  we  may  sacceed  in 
determining  which  one  of  them  is  predominant. 

M.  de  Candolle  precedes  his  principal  study  with  general  discussions 
of  the  subjects  of  heredity  and  selection,  and  of  the  operation  of  selec- 
tion in  the  human  species,  to  which  he  has  added  in  the  later  edition  of 
his  book  an  account  of  his  processes  and  the  results  of  bis  newer  inves- 
tigations on  heredity.  The  latter  were  made  upon  thirty-one  persons 
belonging  to  sixteen  different  families  in  comfortable  circumstances, 
and  bore  reference  to  1,032  distinct  traits  of  character,  for  each  of 
which  he  also  inquired  into  its  presence  or  absence  in  either  or  both 
parents.  These  traits  were  arranged  in  four  categories  :  external,  287  ; 
internal,  140  ;  instinctive  and  sentimental,  410  ;  and  intellectual,  195. 
The  general  result  of  the  examination  was  to  show  in  a  striking  man- 
ner that  heredity  is  the  usual,  general,  and  predominant  law,  in  both 
sexes  and  various  degrees  for  all  the  categories  of  characteristics  not 
acquired.  Other  facts  of  more  limited  application  were  brought  out. 
Interruption  of  heredity  during  one  or  more  generations,  or  atavism, 
was  rarely  presented,  and  seemed  to  say,  when  it  occurred,  not  that  the 
particular  trait  was  wanting,  but  that  it  was  feebly  accentuated,  in  the 
intermediate  generations.    The  more  prominent  or  influential  the  pcr- 

•  "  nietoirc  den  ScicnocB  ct  des  SavnnU  dopuis  Dcui  Siicles."  Preceded  and  followed 
by  other  Btudics  on  tdentiflc  »ubject«,  particularly  on  "  Ueredily  and  Sclecliou."  IJy  Al- 
phonK  dc  Pandollc.  Bcoond  edition,  with  Additiona.  OcDeTa,Baale,  and  Lyon:  H.  Gcorg. 
Tp.  C04.     1885. 
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lo  determine  how  far  such  external  influences,  peculiar  to  diffcrenij 
countries,  Lave  bad  effect,  during  the  past  two  centuries,  on  ibe  da 
vclopinent  of  the  sciences  by  producing  the  men  most  eminent  in 
tbem. 

M.  de  CandoUe  takes  as  the  criterion,  in  the  selection  of  men  to  be 
subjects  of  bis  review,  the  judgment  of  the  principal  learned  societic* 
of  Europe  as  expressed  toward  scientific  men  severally  not  of  their 
own  nations.     He  thus  avoids  possible  errors  of  his  own  judgment, 
and  those  which  might  originate  in  the  prejudices  of  any  other  personi 
by  whose  judgmeut  he  could  be  guided.     The  opinions  expressed  by 
those  societies  in  the  manner  indicated  arc  impartial,  if  any  opinions 
can  be.     They  may  not  be  wholly  just  as  to  individuals,  for  not  all  tbc 
most  deserving  have  received  the  notice  of  foreign  societies,  but,  as 
averages,  they  are  probably  as  fair  as  possible.    The  Royal  Society 
London  is  accustomed  to  name  fifty  foreign  members  from  among  tl 
distinguished  in  all  branches  of  science.    The  French  Academy 
Sciences  confers  the  title  of  Foreign  Associate  on  eight  scientific  me 
not  of  France,  and  has  usually,  also,  on  its  general  list  of  correspond 
ents  from  forty  to  seventy  foreigners.    The  societies  of  Germany  aai 
Italy  likewise  confer  suffrages  among  those  men  whom  they  conside 
to  have  done  the  most  for  science  in  other  countries  than  their  ov 
Taking  the  lists  of  the  foreign  members  of  these  societies  as  they  stanj 
at  stated  periods  from  16G6,  when  Iluygens  was  elected  a  foreign  : 
ciate  of  the  French  Academy  of  Sciences,  down  to  the  present, 
have  a  largo  catalogue  of  names  which  the  scientific  world  has  united, 
as  it  were,  to  pronounce  its  greatest. 

The  first  conclusion  drawn  from  the  analysis  of  the  lists  is  that  of 
the  greater  importance  that  has  been  attained  during  the  last  hundred 
years   by  the   natural  as  distinguished   from  the  mathematical    aiM^j 
physical  sciences.     Another  fact  to  be  learned  from  them  is  the  gTOW^f 


ing  tendency  to  devotion  to  special  branches.    The  Greek  pbilosopb 
and  those  of  the  middle  ages  were  interested  in  all  branches.     In  the 
days  of  Leibnitz  and  Newton,  two  or  three  designations  were  needed 
to  describe  a  philosopher's  pursuits,  as  "astronomer  and  physicist," 
or  "  mathematician,  astronomer,  and  physicist,"  and  it  might  som 
times  bo  necessary  to  add  "  linguist ''  or  "  poet."   But  science  has  no 
become  too  large  for  this.     Single  branches  must  absorb  the  wbold' 
attention  of  those  who  would  be  proficient  in  them.    And  the  impossi 
bility  of  rising  in  science  while  following  a  lucrative  profession 
pursuing  a  hobby  is  becoming  daily  more  evident.    In  this  may  lie  on( 
of  the  reasons  why  Roman  Catholic  ecclesiastics  appear  to  have  giv 
up  scientific  pursuits.    The  lists,  till  the  end  of  the  eighteenth  ccntnr; 
included  many  names  of  Jesuits,  monks,  and  abb^s.    In  the  present  ceu 
ury  we  have  only  the  Abb6  IlaQy  and  Father  Secchi.     The  differcn 
^    is  also  in  part  due  lo  the  changed  condition  of  the  clergy.    The  cleric: 
B   names  on  the  lists  of  the  last  centuries  were  chiefly  taken  from  tbi 
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ndratmry  clergy,  whose  ecclesiastical  daties  were  light.  The  number 
of  clergy  of  this  class  has  been  greatly  reduced  since  the  French  Revo- 
lution ;  and  the  bishops  and  parish  priests  of  to-day  have  no  time  for 
•ciencc.  The  increasing  specialisation  of  scientific  work  is  also  seen 
in  the  separation,  in  natural  history,  between  collectors  and  describors, 
■od  between  those  who  make  applications  of  science  and  those  who 
work  at  on'ginal  research  ;  and  a  separation  is  growing  up  between 
teaching  and  purely  scientific  work.  Dividing  society  into  three 
cUaaes — the  aristocratic,  the  middle  class,  and  the  workers — the  for- 
Bar  appears  to  be  most  fruitful  in  proportion  to  its  numbers  in  the 
drrdoipinent  of  scientific  excellence  ;  but  the  list  of  Frenchmen  in  the 
present  century  appears  to  show  an  inclination  in  favor  of  the  middle 
and  working  classes.  By  the  force  of  circumstances  a  life  of  research 
is  one  of  abnegation,  which  can  hardly  be  recommended  to  those  who 
bsTC  no  worldly  goods  ;  and  the  conferring  of  scholarships  and  fellow- 
ibips  upon  poor  students  can  hardly  change  the  conditions  to  any  great 
rxTent.  It  may  result  in  making  well-informed  men  and  teachers,  but 
many  other  circumstances  and  influences  than  a  university  education 
must  concur  to  induce  a  young  man  to  devote  himself  to  investigation, 
to  the  discovery  of  truths,  and  the  publication  of  his  resulu.  These 
come  next  under  review. 

The  appearance  on  the  Academy  lists  in  several  instances  of  the 
aames  of  father  and  son  or  of  members  of  the  same  family,  and  in  nu- 
ncrons  instances  of  persons  whose  fathers  had  made  a  good  record  in 
professional  or  scholastic  life,  suggests  heredity  ;  but  it  is  not  safe  to 
baild  too  much  on  the  suggestion — at  least  not  in  its  application  to 
tfac  specific  talent.  There  are  other  factors  than  heredity  in  the  fam- 
ily life  of  professional  and  scientific  men  to  direct  the  attention  of 
iIh"  children  toward  kindred  pursuits  to  those  of  the  father.  Heredity 
has  a  considerable  effect,  but  it  consists  chiefly  in  the  transmission  of 
tastca  and  faculties  that  are  useful  in  such  pursuits,  rather  than  of  su- 
perior aptitudes  for  particular  branches.  Further  than  this,  it  does  not 
operate  directly,  except  perhaps  in  the  case  of  the  mathematical  sci- 
CO048.  The  power  of  family  influences  under  the  direction  of  scholarly 
fathers  to  cultivate  such  tastes  in  youth  is  shown  in  the  large  propor- 
tion of  the  names  of  sons  of  Protestant  pastors  on  the  scientific  rolls. 
The  oocnpations  of  physicians  and  pharmacists  are  more  directly  scien- 
tific than  that  of  the  pastor,  but  the  number  of  sons  of  members  of 
tkose  profeflBions  on  the  lists  is  much  inferior  to  that  of  sons  of  pastors. 
TTie  difference  is  ascribed  to  the  more  quiet  and  intimate  life  of  the 
paatoral  home,  and  to  the  direct  and  constant  supervision  which  is  ex- 
erciaed  by  the  pastor  over  the  training  of  hb  sons.  Switzerland  fnr- 
titabca  more  instances  than  any  other  country  of  members  of  the  same 
faaiily  on  tho  academical  lists.  This  is  because  Swiss  youth,  particu- 
larly the  none  of  pastors,  pursue  their  studies  at  home,  living  in  their 
own  families,  while  in  France  and  Italy  they  are  taken  away  from 
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home  at  tbe  age  of  attending  college.  This  was  particularly  true  in 
Switzerland  in  the  last  century  and  tbe  first  half  of  tbe  prudent  one, 
especially  at  Geneva  and  Basle,  the  towns  which  have  furnished  tlu 
largest  proportion  of  savants  connected  by  family  ties. 

Inquiriug  what  personal  traits  contribute  most  to  the  making  of  ft 
scientific  man,  a  comparison  is  made  of  the  characteristics  possessed 
in  common  by  four  eminent  men — Darwin,  Linmens!,  Cuvicr,  and  the 
author's  father,  Augustin-Pyramus  de  Candolle.  They  all  had  heads 
larger  than  the  ordinary  size  ;  strong  and  persistent  will ;  curiosity  for 
the  examination  of  accessible  things  and  of  truths  ;  great  activity,  exhib- 
ited in  the  walking  excursions  of  Linnceus  and  De  Candolle,  tbe  untir- 
ing industry  of  Darwin,  and  the  constant  occupation  of  Cuvier  with  his 
work,  altbough  be  seemed  to  be  phlegmatic  ;  order,  shown  in  their 
aptitude  in  classitication  ;  observing  faculties,  in  which  none  could  be 
superior  to  Darwin  and  Cuvier  ;  freedom  from  any  taste  for  meta- 
physics ;  sound  judgment ;  excellent  memory  ;  great  power  of  atten- 
tion, and  remarkable  faculty  for  generalization.  As  points  of  differ- 
ence, Darwin,  Cuvier,  and  De  Candolle  were  distinguished  by  amplitude 
of  ideas,  while  Linnoius  was  narrow  ;  Darwin  and  De  Candolle  were 
independent  in  opinion,  Linnreus  and  Cuvier  less  so.  None  of  the 
four  had  a  natural  taste  for  languages,  but  De  Candolle  and  Darwin 
regretted  that  they  knew  so  little  of  other  languages  than  their  own. 
Looking  for  the  origin  of  tbe  qualities  they  bad  in  common,  we  find 
that  Linnaeus  was  the  son  of  a  country  pastor,  and  grandson,  through 
his  mother,  of  another  pastor.  Cuvier,  whose  brother  Fri'd6rio  was 
also  a  zoologist,  but  less  celebrated  than  he,  was  tbe  son  of  a  military 
officer,  whose  life  does  not  throw  any  particular  light  on  tbe  origin  of 
his  distinctive  characteristics.  Tlie  De  Candolle  family  were  distin- 
guished by  an  independence  of  judgment  that  compelled  them  to 
change  the  country  of  their  residence,  for  opinion's  sake,  four  times  in 
three  hundred  years.  These  four  naturalists  were  singularly  favored 
by  external  circumstances.  They  were  bom  in  long-civilized  coun- 
tries ;  they  received  a  Protestant  education  which  did  not  repress  their 
curiosity  or  the  independence  of  their  opinions  ;  they  found,  at  borne 
and  around  them,  good  examples,  counsels,  and  encouragement ;  and 
they  studied  in  good  schools. 

Special  or  innate  tastes  arc  not  as  important  as  they  appear  to  be, 
unless  they  prove  persistent.  In  that  case  they  are  cultivated  in  after- 
life, and  are  remembered  and  spoken  of.  But  those  who  have  the 
same  tastes  in  infancy  and  fail  to  cultivate  them,  forget  them  and 
never  speak  of  them.  Multitudes  of  children  chase  butterflies  and 
make  collections  of  shells  or  insects  without  becoming  naturalists,  or 
construct  toy  houses  and  machines  without  becoming  architects  or  en- 
gineers. Some  scientifio  men  have  also  been  poetasters  or  amateur 
dramatists  in  their  youth.  Other  special  tastes  and  antipathies  have 
some  iuflucQcc,  but  they  result  as  often  from  the  circumstances  of 
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who  were  pupils  of  the  most  celebrated  professofB  held  a  sccondar]^ 
rank  in  science  ;  and  we  Lave  to  admit  that,  while  illastrious  tavatUt 
may  give  good  instruction,  good  teaching  does  not  make  illuatrioai 
savants.  A  deplorable  effect  of  instruction  is  to  diminish  originality, 
without  some  proportion  of  which  quality  a  scieniific  man  can  not  rise 
above  the  mean. 

When  we  inquire  what  is  the  influence  of  religion  upon  the  de- 
velopment of  Bcientifio  men,  we  find  that  the  non-Christian  countries 
are  completely  foreign  to  the  scientific  movement.  "Wo  have  no  right 
to  conclude  from  this  that  one  has  to  be  a  Christian  to  be  distinguished 
in  science,  for  there  are  many  examples  to  contradict  such  an  assertion. 
We  can  only  say  that  the  Christian  religion  has  been  favorable  to  scl 
once  by  its  general  influence  upon  civilization.  We  can  at  least  affirml 
that  it  has  been,  in  the  modern  epoch,  the  only  religion  which  has 
coincided  with  a  real  scientific  development.  Between  the  divisions 
of  Christendom,  the  advantage  is  vastly  in  favor  of  Protestantis 
While  the  proportion  of  Protestant  to  Roman  Catholic  populations  is 
ono  to  one  and  a  half,  Europe,  outside  of  France,  has  furnished  four 
times  as  many  Protestant  as  Roman  Catholic  foreign  associates  to 
the  French  Academy  of  Sciences.  France,  where  most  of  the  Roman 
Catholic  scientific  men  reside,  has  furnished  about  an  equal  number  of 
Protestant  and  lioman  Catholic  foreign  members  of  the  Royal  Society 
of  London.  No  English  or  Irish  Roman  Catholic  name  appears  on  the 
list  of  the  French  Academy,  although  that  Church  includes  a  fifth  of 
tho  population  of  the  United  Kingdom.  Austria  is  not  represented 
there,  and  Roman  Catholic  Germany  makes  but  a  poor  showing  by  the 
side  of  Protestant  Germany.  In  Switzerland,  where  the  Catholics  are 
to  the  Protestants  as  one  to  one  and  a  half,  not  one  of  the  foreign  as- 
sociates is  a  Roman  Catholic.  A  similar  difference  appears  to  exist 
as  among  Swiss,  English,  and  Irish,  of  the  two  cults  in  the  lists  of  the 
London  and  Berlin  societies.  The  difference  is  not  attributable  to  any' 
thing  in  tho  doctrines  of  the  churches,  but  rather  to  the  different  atti- 
tude— direct  or  indirect — of  their  clergy  toward  education,  accordiog 
as  it  is  their  habit  to  prescribe  by  authority  or  to  leave  every  ona, 
free  to  form  his  own  opinion.  The  more  we  proceed  in  an  author!' 
tative  way,  the  more  we  repress  curiosity,  the  mother  of  science,  and 
increase  mental  timidity.  A  population  educated  for  many  generations 
under  the  principle  of  authority  naturally  becomes  timid  in  intellectual 
affairs.  But  a  population  habituated  from  infancy  to  scrutinize  con- 
cerns which  it  is  told  are  of  the  greatest  importance,  like  those  of 
religion,  will  not  be  afraid  to  examine  purely  scientific  questions,  and 
will  know  better  how  to  proceed  to  the  solution  of  them.  The  fact, 
already  referred  to,  should  not  be  forgotten,  that  a  large  number  of 
distinguished  men  of  science  have  been  the  sons  of  Protestant  paatora. 
Remove  from  the  list  of  aavantt  of  Protestant  countries  the  names  ap- 
pertaining to  this  class,  and  wo  shall  find  tho  scientific  standing  of  the 
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tho  equatorial  and  tropical  regions,  nor  in  the  south  of  Europe 
much  as  in  tbo  north  and  center. 

Nationality  is  not  intrinsicully  a  factor  in  Bcience.     Nerertbe] 
some  nations  have  in  their  geographical  situation,  their  extent,  lan- 
guage, customs,  or  other  incidental  circumstances,  features  which  arc 
more  or  less  favorable  to  science  than  corresponding  features  in  other 
nations,     llie  rank  in  representation  in  the  academies  has  fluctuated 
variously  between  England,  France,  and  Germany  during  the  two  cent- 
uries, while  the  smaller  nations,  like   Holland,  Switzerland,  and  the 
Scandinavian  states,  have,  in  proportion  to  their  population,  more  t' 
held  their  own  in  the  competition  with  them.     Switzerland  seems 
hold  an  extraordinary  and  constant  superiority.     Some  of  the  rei 
for  this  have  been  already  explained.     Another  reason  is  to  be  foun" 
in  the  fact,  which  is  brought  out  in  the  investigation,  that  a  small 
country  is  on  the  whole  more  favorable  to  science  than  a  large  one. 

If  public  institutions  could  really  furnish  incitements  to  scien 
researches  and  promote  their  success,  large  countries  would  have 
manifest  advantage.  In  other  words,  there  should  regularly  be  more 
illustrious  savaivt^  to  the  million  souls  in  a  great  nation  than  in  a  small 
one.  The  facts  as  revealed  by  statistics  are  of  contrary  import,  and 
it  is  not  impossible  to  divine  why  this  is  bo.  Tliere  are  in  a  small  coun- 
try, so  far  as  concerns  science,  two  advantages  which  may  afford  am- 
ple offsets  to  the  lucrative  places  and  honorary  distinctions  of  large 
countries.  One  of  the  advantages  is  the  relatively  smaller  importance 
of  all  public  functions.  In  a  small  country,  the  careers  of  the  army, 
the  magistracy,  and  the  administration  can  offer  only  moderate  tempta- 
tions to  youth  who  feel  themselves  capable.  If  they  aspire  to  a  Euro- 
pean reputation,  science  is  the  best  means  within  their  reach  by  which 
to  obtain  it.  The  public  comprehends  this,  and,  as  it  desires  (ho  valae 
of  the  country  to  be  measured  by  some  other  standard  than  that  of 
the  extent  of  its  territory,  it  gives  a  moral  support  to  men  who  seek  to 
distinguish  themselves  in  affairs  purely  intellectuaL  And  this  support 
of  opinion,  which  is  quite  sensible  in  very  small  states,  like  Denmark 
and  the  Swiss  cantons,  comprehends  also  the  advantage  that  men  of 
merit  prefer  to  remain  in  their  country  ;  and  they  preserve  there  their 
good  influence  and  their  wholesome  traditions,  instead  of  removing  to 
the  capitals  of  great  states. 

Furthermore,  small  countries  touch  upon  other  states  at  all  points, 
or  are,  we  might  say,  all  frontiers,  One  can  not  live  in  one  of  them 
without  making  frequent  comparisons  with  the  institutions,  laws,  and 
usages  of  adjacent  countries.  This  alone  is  a  cause  of  intellectual  ac- 
tivity, and  profits  to  the  cultiv.ition  of  science.  The  vicinity  of  nation- 
al boundaries  has  also  the  excellent  effect  of  rendering  a  coraplet^H 
tyranny  impossible.  It  is  very  easy  for  persecuted  persons  to  escaf^H 
from  a  country  of  small  extent  and  live  at  peace  in  an  adjoining  state. 
This  has  often  been  seen  in  Switzerland,  and  was  observed  in  Germanv 
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countries  all  lie  within  the  region  -which  has  been  marked  as  goTemei 
by  the  most  favorable  conditions  for  science. 

Very  distinguished  or  illustrions  men  compose  in  a  manner  the 
framework  of  our  history  ;  but  by  their  side  we  may  see  a  considerable 
number  who  have  perhaps  contributed  quite  as  much,  by  their  collect- 
iTe  efforts,  to  the  continuous  progress  of  science.  There  may  be  found 
in  this  category  some  very  ingenious  men,  very  industrious,  and  worthy 
to  figure  in  the  first  ranks,  but  whom  a  premature  death  has  removed 
from  activity,  who  have  been  prevented  from  publishing,  or  who  have 
been  obliged  to  give  most  of  their  time  to  work  which  made  no  show- 
ing. The  celebrities  who  shine  in  the  full  light  are,  in  reality,  the 
manifestation  of  the  existence  of  a  public  well  informed  and  friendly 
to  research.  Scientific  work  is,  in  fact,  much  more  than  it  appears  to 
be,  collective.  This  is  one  of  the  reasons  why  particular  countries  and 
groups  of  population  obtain  a  superiority  over  others,  and  keep  it  for 
centuries.  One  or  two  celebrated  men  may  dis.ippcar,  without  the  choice 
and  progressive  population  of  which  they  were  the  highest  expressl 
being  annulled,  A  group  which  has  once  produced  such  illusiratio: 
of  its  vigor  may  at  any  time  furnish  others. 

Under  the  present  multiplication  of  scientific  schools  and  societii 
laboratories,  museums,  and  establishments  in  which  science  is  appli 
thousands  of  persons  are  competing  in  scientific  labors.  The  mo; 
this  army  of  workers  grows,  the  more  should  it  have  within  itself  i 
ventive  minds  who  will  perfect  processes  and  occasionally  make  di 
coveries.  The  average  class  of  scientific  men  is  now  of  higher  qualii 
because  it  represents  better  teaching  and  more  skill  in  practice  ;  bu' 
there  will  always  be  above  this  medium  rank  better  endowed  and  more 
active  navanfg,  or  those  who  are  more  masters  of  their  time  and  Ibi 
persons.  The  popularization  of  science  by  means  of  books,  periodi 
cals,  lectures,  and  societies,  and  the  interest  taken  by  all  intelligent 
people  in  scientific  matters,  are  of  great  advantage  to  the  progrei 
of  knowledge,  for  specialists  make  recruits  and  easily  find  assistam 
in  mediums  thus  disposed.  The  slow  and  costly  movements  of  gov- 
ernments are  not  equal  in  value  to  the  zealous  and  disinterested  impul- 
sion of  the  public.  M.  dc  Candollc's  opinions  respecting  the  influence 
of  politics  and  government  patronage  on  scientific  pursuits  are,  in  fai 
very  decidedly  expressed.  After  showing  how  religious  preposse^ 
sions,  which  are  usually  more  positive,  more  firmly  held,  and  more  ex- 
clusive than  any  other  kind  of  prejudices,  may  interfere  with  the  free 
exercise  of  scientific  thought,  he  observes  that  the  incompatibility  o^^J 
political  relations  is  still  greater  ;  for  politicians  defend,  not  what  1^<^1^H 
believe  to  be  true,  but  what  appears  practicable  or  possible  to  realize^^^ 
and  are  subservient  to  the  authority  of  chiefs  aqd  majorities.  Politicn 
agree  well  with  the  aims  of  those  whose  chief  pursuit  is  that  of  mate- 
rial gain,  for  such  men  frequently  have  to  use  the  same  methods  as  poll 
ticians  to  succeed  ;  but  the  person  who  is  seeking  for  pure  truth  in 
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themselves,  to  science,  and  to  the  conntries  wbich  have  welcome 
thetn,  in  proportion  as  rulers  have  bad  the  good  sense  to  lesre 
time  to  work. 

Democracies  encourage  savants  most  by  leaving  tbem  the  widest 
liberty  of  opinion.  They  have  furthermore  the  advantage  of  caosiog 
the  separation  from  political  life  and  public  functions  of  those  men 
who  have  taste  for  research,  cabinet-work,  independence  of  tbotigfa 
and  for  the  truth  as  set  above  popularity  and  material  consideration 
or  for  precisely  those  things  which  most  further  the  advance  of  scienc 
In  general,  whatever  may  be  the  form  or  the  tendency  of  the  gover 
ment,  men  who  cultivate  science  for  itself  should  rather  consider  then 
selves  fortunate  if  they  are  out  of  favor  with  the  administration. 


THE  PROBLEM  OF  CRTSTALLIZATIOX. 
Bt  ALFKED  EUaiOEN,  Pb.  d.,  m.  e. 


r /"CRYSTALS  are  symmetrical  forms  bounded  by  plane  surfaces. 
Vy  surface  is  said  to  be  plane  or  level  when  its  nature  is  ench  as  is 
exemplified  in  a  sheet  of  water  extending  over  dimensions  very  small 
when  compared  to  the  radius  of  the  earth.   Crystals  occur  abundantly  ; 
they  are  generally  diminutive  and  frequently  microscopic  in  size,  and 
^B     therefore  readily  escape  ordinary  observation.     Quite  different  in  thia 
^B    respect  are  many  forms  caused  by  the  rougher  forces  active  in  Natnr 
^'         and  analogous  to  crystals  in  the  regularity  of  the  shapes  they  assnmfl 
They  are  not  unfrequently  noted  for  their  unique  and  startling  appea 
aocc,  as  is  instanced  in  the  five-sided  columns  of  basalt,  known 
some  volcanic  regions,  and  distinguished  for  their  weird  forms  and  XY 
f         awe  and  superstition  they  give  rise  to  among  the  inhabitants.     Alg 
^B     many  erosion  figures  resulting  from  the  disintegrating  action  of  wat 
^^     and  air  upon  rocks.     Many  examples  of  this  category  may  be  seen  il 
.         the  scenic  displays  of  unexcelled  grandeur  afforded  by  our  far  West 
^B    Not  to  these,  but  to  a  more  commonplace  phenomenon,  I  will  now 
^B    direct  the  attention  of  the  reader,  inasmuch  as  it  is,  mechanically  speak-^^ 
^B    ing,  related  to  and  will  serve  to  elucidate  the  subject  under  considJ^H 
^^     eration.    I  have  reference  to  a  heap  of  particles  of  more  or  loss  uniform      ' 

(size,  arranging  themselves  under  the  influence  of  the  pull  or  gravity 
of  the  earth,  with  the  provision  that  their  magnitude  should  be  very 
small  relative  to  that  of  the  whole  heap.  Thus,  a  grain  or  gravel  heap 
is  an  excellent  example  of  the  phenomenon  I  refer  to,  and  it  is  a  very 
remarkable  circumstance  that  different  heaps  have  the  same  slope,  pro- 
vided the  character  of  the  material  and  the  support  upon  which  thej 
rest  remain  the  same.  The  slope  (the  inclination  of  the  sides  of  th^ 
heap  with  the  horizon)  is  dependent  upon  the  magnitude  and  shape  oi 
ho  particles,  and  also  upon  the  nature  of  the  support 
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Brazilian  diamond  is  preferred.  A  crystal  of  hematite  (iron-ore)  is  shovn 
in  Fig.  2  ;  it  occnrs  in  the  Island  of  Elba,  has  an  iron-black  color  and 
metallic  luster,  while  its  powder  is  reddish-brown  like  ordinary  iron-msL 
Fig.  8  is  a  crystal  of  caloite  remarkable  for  its  optical  property  of  donble 
refraction  and  its  ready  cleavability  in  certain  directions  ;  in  sabstance 
it  is  the  same  as  ordinary  marble  ;  in  fact,  the  latter  consists  of  micro- 
scopic crystals  of  calcite.  In  Fig.  4  we  have  a  crystal  of  garnet,  not 
unfreqaently  seen  in  the  mica-slates  of  New  York.  A  crystal  of  sul- 
phur from  Girgenti,  Sicily,  is  shown  in  Fig.  6 ;  that  locality  abounds 
in  fine  transparent  crystals  of  this  substance.    Fig.  6  represents  a  cube 
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of  native  silver  as  found  in  Eonigsberg,  Norway ;  and,  finally  (Fig.  7), 
a  crystal  of  cassiterite  (tin-ore)  from  Cornwall,  in  England,  which  has 
also  been  discovered  in  this  country  in  the  Black  Hills,  Dakota  Ter- 
ritory. There  are  seven  systems  of  crystallization,  differing  in  the  rela- 
tive magnitudes  and  directions  of  certain  lines  of  symmetry,  termed 
the  axes  of  the  crystaL  In  the  first,  second,  and  third  systems,  these 
lines  bear  the  same  inclination  to  one  another,  but  their  magnitudes 
are  respectively  equal  in  the  first  system  (see  Fig.  8)  (here  A  A',  BB', 
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C  C,'  are  the  three  axes  equal  in  magnitude  and  inclined  at  right  angles 
to  one  another),  equal  in  two  of  them  in  the  second  or  dimetric  system 
(Fig.  0)  (here  A  A'  equals  BB',  but  CC  is  different  from  these),  and 
uequal  in  all  three  axes  in  the  third  or  trimetric  system  (Fig.  10)  (here 
the  axes  A  A',  B  B',  and  C  C,  are  all  of  unequal  magnitudes,  but  their 
mntnal  inclinations  in  this  as  well  as  in  the  second  system  are  equal). 
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explain  Ibe  axial  relations  obsenred  in  the  fint,  second,  and  third  sys. 
terns  of  erystallixation.    In  tbcfiret  STstcmtheullit  he 

crystal  are  symbolized  by  the  sphere,  while  in  the  m  _,  li- 

tems they  are  figures  of  oval  form.  I'he  cannou-bail  pile  arrangenieiit, 
or,  as  it  is  termed,  the  tetrad  confignration,  is  represented  in  Fig.  14 
(perspective  of  vertical  circles  of  contact  of  the  spheres) ;  it  derives 
this  name  from  the  fact  that  its  type  consists  of  four  equal  mutnally 
touching  Hpheres  (Fig.  15).  If  in  such  an  arrangement  of  particles 
sections  are  made  in  certain  directions,  we  obtain  the  faces  of  the 
several  crystal  forms.  In  this  manner  the  octahedr.'jl  face  (Fig.  16), 
the  cubical  face  (Fig.  17),  and  the  dodecahcdral  face  (Fig.  16),  have 
been  obtained.  In  an  octahedron,  or  in  a  cube,  or  in  a  dodecahe- 
dron, represented  respectively  in  Figs.  8,  6,  4,  and  respectively  com- 
posed of  layers  as  indicated  in  Figs.  16,  17,  18,  the  ultimate  particles 
have  the  same  common  arrangement,  that  is,  the  tetrad  grouping. 
These  forms,  as  has  been  shown  above,  all  oc«ur  in  nature  ;  bnt  as 
yet  the  most  powerful  microscope  has  been  unable  to  dissolve  a  crystal 
face  into  its  ultimate  particles.  Still,  they  are  not  insensibly  small ; 
their  dimensions  are  shown  to  lie  between  certain  limits,  ascertained 
by  combined  computation  and  observation,  and  it  is  highly  satisfactory 
that  physicists  have  approximately  obtained  the  same  results  in  this 
direction,  although  the  methods  chosen  were  diflferent.  And  it  ia  the 
fact  that  we  are  dealing  with  invisibly  small  particles  which  renders 
the  problem  under  consideration  one  of  peculiar  difficulty  and  interest. 
Instead  of  the  tetrad  configuration,  there  is  a  second  grouping  of  par- 
ticles, which  would  also  serve  to  explain  the  observed  axial  relations 
of  crystals.  It  is  deduced  from  Fig.  19,  by  placing  the  layer  of  spheres 
marked  a  centrally  over  the  layer  marked  b.  But  this  grouping  can 
not  exist  permanently  in  Nature  ;  it  is,  as  I  have  elsewhere  shown,  in  a 
mechanical  state  similar  to  that  of  an  exceedingly  thin  coin  placed  on 
its  edge — the  slightest  effort,  tending  to  upset  the  coin,  would  do  so — 
it  is  what  is  termed  a  position  of  unst-ible  equilibrium,  and  therefore 
can  not  exist  permanently  ;  the  tetrad  configuration,  on  the  contrary, 
is  in  stable  equilibrium. 

We  have  thus  already  almost  involuntarily  introduced  force  as 
a  factor  in  our  considerations,  and  the  deductions  already  made  from 
outward  form  upon  internal  structure  must  necessarily  also  embrace 
considerations  of  the  forces  that  the  ultimate  particles  are  subject  to;l 
and  again,  in  order  to  bring  the  subject  within  the  natural  sphere  of 
conception  of  the  human  mind,  we  will  analyze  the  force  transitions 
and  the  force  law  in  a  cannon-ball  pyramid,  subject  to  the  gravity  of  the 
earth,  preparatory  to  proceeding  with  the  more  remote  and  recondite 
subject  of  crystallization.  In  Fig.  14  it  is  clear  that  the  weight  of  the 
top  ball  is  distributed  among  the  lower  three,  in  the  three  direction- 
lines  joining  the  centers  of  the  top  and  three  lower  balls  respectively. 
On  examination  of  a  pyramid  composed  of  a  larger  number  of  balls. 
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six  stress  direction-liues,  inasmuch  as  the  mutual  forces  betwc 
ultimate  particles  of  the  crystal  act  in  all  the  directions  jol 
centers  of  the  particles  respectively.     That  the  stress  can  on 
transmitted  in  six  direction-lines  id  evident  from  the  following  consid 
eration  :  In  a  pyramid  of  four  balls  (Fig.  15  J)  we  have  evidently  the 

six  stress  direction-lines 
joining  the  centers  of  til 
bulls  respectively, 
case  of  a  larger  nntot 
of  particles  in  contact,  j 
is  clear  that  in  an  oct 
hedral  face  (Fig.  16) 
stress  can  only  be  tran 
mitted  in  three  directic 
lines,  A  A, ,  B  B, 
C  C, ,  for  there  is  no  con- 
tact between  the  parti 
oles  which  would  alio 
the  stress  to  be  trans  mi 
ted  in  any  other  di 
tion  ;  in  tlie  cubical  fi 
(Fig.  17)  there  are  but 
two  stress  direction-lines,  D  D,  and  E  E, ,  and  in  the  dodecahedral  face 
(Fig,  18)  there  is  but  one  stress  direction-line,  FF, ;  and  generally  ou 
any  particle  in  the  tetrad  configuration  the  stress  can  only  be  traa^^f 
mitted  in  six  direction-lines,  respectively  parallel  to  the  six  edges  oVH 
the  pyramid.  All  this  applies  not  only  to  the  first  or  monometric  sys- 
tem of  crystalliitation,  in  which 
the  ultimate  particles  are  sym- 
bolized by  the  spherical  form, 
but  also  to  the  dimetric  and  tri- 
metric  systems  in  which  the  ulti- 
mate particles  are  symbolized  by 
an  oval  form.  But  this  analofl 
between  the  pyramid  of  balls  . 
crystals  holds  not  only  for  tfl 
stress  distribution,  but  extend 
also  to  the  law  of  the  for 
active  between  the  ultimate  paf 
tides.  lu  order  to  satisfy  the 
equilibrium  condition,  the  phya 
cal  doctrine  demands  a  nniqt 
law  of  force  for  a  stated  stress  distribution,  and  elsewhere  I  have 
shown  this  law  to  be — Every  particle  is  attracted  to  the  center  of 
the  crystal  with  a  force  proportional  to  its  distance  from  the  cente 
while  the  law  for  the  ball  pyramid  is — Every  particle  is  repulsed  fr 
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crystals  of  toarmaline,  topaz,  and  calamtne.  Tbe  ends  wi 
this  peculiarity  alternately  exhibit  positive  and  negative  eli> 
the  one  kind  when  the  mineral  is  heating,  and  tbe  other  while  it  u 
cooling.  The  ezperimenta  of  Faraday  and  Tyndall  also  indicate  this 
oaosal  connection.  Thus  the  problem  of  crystallization  may  be  said 
to  have  arrived  at  the  stage  of  a  partial  solution,  and  the  manner  in 
which  tbe  re«ult  has  been  obtained  clearly  shows  why  an  agent  like 
electricity  is  the  cause  of  crystallization  ;  it  also  shows  a  perfect  defi- 
nit«  relation  existing  between  the  intensity  of  this  agent  and  the  crj-g- 
tal  form.  When  it  is  considered  that  difference  in  crystal  form  is,  as 
a  rule,  associated  with  difference  in  chemical  composition,  it  is  easy  to 
conceive  how  profoundly  important  this  relation  is  in  the  chemism  of 
snbstjinces.  The  intimate  causal  connection  between  electricity  and 
chemical  affinity  is  well  accepted. 

The  law  of  the  periodicity  of  the  elements,  discovered  by  tbe  Rus- 
sian chemist,  Mendeljief  ;  the  investigations  of  Kekule  on  the  aromatic 
compounds,  which  throw  a  strong  light  upon  their  structure  ;  the  law 
of  Dulong  and  Petit,  as  to  the  constancy  of  the  relation  between  the 
heat  and  atomic  weight  of  the  elements — all  these  give  just  grounds 
for  the  remark  that,  when  brought  into  proper  connection  with  the 
stated  law  of  crystallization,  an  epoch  may  result  in  our  knowledge 
of  atoms. 


THE  FACT0K8  OF  OEGA]S^0  EVOLUTION. 

Br  HESBEBT  SPZNCEB. 
IL 

TILE  growth  of  a  thing  is  effected  by  the  joint  operation  of  certain 
forces  on  certain  materials  ;  and  when  it  dwindles,  there  is  either 
a  lack  of  some  materials,  or  the  forces  co-operate  in  a  way  different 
from  that  which  produces  growth.  If  a  structure  has  varied,  the  im- 
plication is  that  tbe  processes  which  built  it  up  were  made  unlike  the 
parallel  processes  in  other  cases,  by  the  greater  or  less  amount  of  some 
one  or  more  of  the  matters  or  actions  concerned.  Where  there  is  un- 
usual fertility,  the  play  of  vital  activities  is  thereby  shown  to  have 
deviated  from  the  ordinary  play  of  vital  activities  ;  and  conversely,  if 
there  is  infertility.  If  the  germs,  or  ova,  or  seed,  or  offspring  partially 
developed,  survive  more  or  survive  less,  it  is  either  because  their  molar 
or  molecular  structures  are  unlike  the  average  ones,  or  because  they 
are  affected  in  unlike  ways  by  surrounding  agencies.  When  life  is 
prolonged,  the  fact  implies  that  the  combination  of  actions,  visible  and 
invisible,  constituting  life,  retains  its  equilibrium  longer  than  usual  in 
presence  of  environing  forces  which  tend  to  destroy  its  equilibrium. 
That  is  to  say,  growth,  variation,  survival,  death,  if  they  are  to  bo 
reduced  to  the  forms  in  which  physical  science  can  recognize  them, 
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clade  all  tbe  ideas  associated  vith  the  words  life  and  death,  we  find 
the  sole  facts  known  to  us  are  that  there  go  on  in  the  plant  certain  in 
depcndfut  processes,  in  presence  of  certain  aiding  and  hindering  infln 
enccs  outside  of  it ;  and  that  in  some  cases  a  difference  of  structure 
a  favourable  set  of  circumstances,  allows  these  inter-dependent  p: 
oosses  to  go  on  for  longer  periods  than  in  other  cases.     Again,  in  t 
working  together  of  those  many  actions,  internal  and  external,  whii 
determine  the  lives  or  deaths  of  organisms,  we  see  nothing  to  vhl 
the  words  fitness  and  unfitness  are  applicable  in  the  physical  sense, 
a  key  fits  a  lock,  or  a  glove  a  hand,  the  relation  of  the  things  to  oi 
another  is  presentable  to  the  perceptions.     No  approach  to  fitness  of 
this  kind  is  made  by  an  organism  which  continues  to  live  under  ceri 
conditions.     Neither  the  organic  Btructurcs  themselves,  nor  their  ini 
vidual  movements,  nor  those  combined  movements  of  certain  araoi 
them  which  constitute  conduct,  are  related  in  any  analogous  way 
the  things  and  actions  in  the  environment.    Evidently  the  word  fit 
as  thus  used,  is  a  figure  of  speech  ;  suggesting  the  fact  that  amid 
rounding  actions,  an  organism  characterized  by  the  word  has  either 
greater  ability  than  others  of  its  kind  to  maintain  tbe  equilibrium 
its  vital  activities,  or  else  has  so  much  greater  a  power  of  multipli 
lion  that  though  not  longer  lived  than  they,  it  continues  to  live  in  pi 
terity  more  persistently.     And  indeed,  as  we  here  see,  the  word  fit 
has  to  cover  cases  in  which  there  may  be  less  ability  than  usual  to  s 
vive  individually,  but  in  which  the  defect  is  more  than  made  good  by 
higher  degrees  of  fertility. 

I  have  elaborated  this  criticism  with  the  intention  of  emphasizinj 
the  need  for  studying  the  changes  which  have  gone  on,  and  are  ev 
going  on,  in  organic  bodies,  from  an  exclusively  physical  point  of  vie 
On  contemplating  the  facts  from  this  point  of  view,  we  become  aware 
that,  besides  those  special  effects  of  the  co-operating  forces  which 
eventuate  in  the  longer  survival  of  one  individual  than  of  others,  and 
in  the  consequent  increase  through  generations,  of  some  trait  which 
furthered  its  survival  ;  many  other  effects  are  being  wrought  on  each 
,nd  all  of  the  individuals.    Bodies  of  every  class  and  quality,  inorganic 
well  as  organic,  are  from  instant  to  instant  subject  to  the  influences 
fn  their  environments  ;  are  from  instant  to  instant  being  changed  by 
these  in  ways  that  are  mostly  inconspicuous  ;  and  are  in  course  of  timei 
changed  by  them  in  conspicuous  ways.    Living  things  in  common  wit^H 
dead  things,  are,  I  say,  being  thus  perpetually  acted  upon  and  modi^^ 
fied  ;  and  the  changes  hence  resulting,  constitute  an  all-important  part 
of  those  undergone  in  the  course  of  organic  evolution.     I  do  not  mei 
to  imply  that  changes  of  this  class  pass  entirely  unrecognized  ;  for, 
we  shall  see,  Mr.  Darwin  takes  cognizance  of  certain  secondary  and 
special  ones.     But  the  effects  which  are  not  taken  into  account, 
those  primary  and  universal  effects  which  give  certain  fundament 
characters  to  all  organisms.    Contemplation  of  an  analogy  will 
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preftre  the  way  for  appreciation  of  them,  and  of  the  relation  they  bear 
19  thoM  vhich  at  present  monopolize  attention. 

Jbi  obtervant  rambler  along  shores,   will,  here  and  there,  note 

^Bes  where  the  sea  han  deposited  things  more  or  letu  similar,  and 

■^Ditad  Uiem  from  dissimilar  things — will  see  shingle  parted  from 

■md;  larger  atones  sorted  from  smaller  stones  ;  and  will  occasionaliy 

dvscOTer  deposits  of  shells  more  or  leas  worn  by  being  rolled  about. 

Somrtimea  the  pebbles  or  boulders  composing  the  shingle  at  one  end 

u(  X  bay,  be  will  find  much  larger  than  those  at  the  other :   inter- 

■ediatt  rises,  having  small  average  differences,  occupying  the  space 

IctVWD  tho  extremes.     An  example    occurs,  if  I  remember  rightly, 

•omc  mile  or  two  to  the  west  of  Tenby  ;  but  the  most  remarkable  and 

wpDknown   example  is   that   afforded    by   the   Chcsil   bank.     Here, 

iloiig  a  shore  some  sixteen  miles  long,  there  is  a  gradual  increase  in 

the  files  of  the  stones  ;  which,  being  at  one  end  but  mere  pebbles, 

IK  At  the  other  end  great  boulders.     In  this  case,  then,  the  break- 

*n  uid  the  undertow  have  effected  a  selection — have  at  each  place 

1  those  stones  which  were  too  large  to  be  readily  moved, 

iig   away  others  small  enough    to   be  moved   easily.     But 

Boir,  if  we  contemplate  exclusively  this  selective  action  of  the  sea, 

ve  overlook  certain  important  effects  which  the  sea  simultaneously 

works.    While  the  stones  have  been  differently  acted  upon  in  so  far 

lint  dome  have  been  left  here  and  some  carried  there ;   they  have 

IwD  similarly  acted  upon  in  two  allied,  but  distinguishable,  ways. 

Br  perpetually  rolling  them  about  and   knocking  them  one  against 

Jaotber,  the  waves  have  so  broken  off  their  most  prominent  parts  as 

to  produce  in  all  of  them  more  or  less  rounded  forms  ;  and  then,  f  or- 

ttwr,  the  mutual  friction   of  the  stooes  simnltaneonsly  caused,  has 

iinootbed  their  8arfac«s.     That  is  to  say  in  general  terms,  the  actions 

of  environing  agencies,  so  far  as  they  have  operated  indiscriminately, 

lire  produced  in  the  stones  a  certain  unity  of  character  ;  at  the  same 

lime  that  they  have,  by  their  differential  effects,  separated  them  :  the 

I»rger  ones  having  withstood  certain  violent  actions  which  the  smaller 

onei  could  not  withstand. 

Similarly  with  other  assemblages  of  objects  which  arealike  in  their 
primary  trails  but  unlike  in  their  secondary  traits.  When  simultane- 
ooslj  exposed  to  the  same  set  of  actions,  some  of  these  actions,  rising 
to  s  certain  intensity,  may  be  expected  to  work  on  particular  members 
of  the  assemblage  changes  which  they  cannot  work  in  those  which  are 
marke-I'  '  '  '  ;  while  others  of  the  actions  will  work  in  all  of  them 
similar  ■  ,  liecauso  of  the  uniform  relations  between  these  actions 

U)d  certain  attributes  common  to  all  members  of  the  assemblage. 
Uenoait  is  inferable  that  on  living  organisms,  which  form  an  assem- 
bUge  of  this  kind,  and  are  unceasingly  exposed  in  common  to  the 
Igencies  composing  their  inorganic  environments,  there  must  be 
*TOught  two  Buch  sets  of  effects.     There  will  result  a  universal  likeness 
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among  them  conseqnent  on  the  likeness  of  their  respective  relations  to 
the  waiters  and  forces  around  ;  and  there  will  result,  in  some  cases, 
the  differences  due  to  the  differential  effects  of  these  niatterB  and 
forces,  and  in  other  cases,  the  changes  'which,  being  life-sustaining  or 
life-destroying,  eventuate  in  certain  natural  selections. 

I  have,  above,  made  a  passing  reference  to  the  fact  that  Mr.  Dar- 
win did  not  fail  to  take  account  of  some  among  these  effects  directly 
prodnccd  on  organisms  by  surrounding  inorganic  agencies.  Here  are 
extracts  from  the  sixth  edition  of  the  Griffin  of  «'^vc»«  showing  this. 
"  It  U  very  difiicult  to  decide  how  far  changed  conditions,  such  as  of  clim«t4^ 
food,  &c.,  have  actod  in  a  definite  miuiDcr.  There  in  reason  to  believe  tlutt  in 
tlie  course  of  time  tlio  effects  have  been  greater  than  can  bo  proved  by  clear 
evidence.  .  .  .  Mr.  Gould  believes  that  birds  of  the  saaio  spcciea  are  more 
brigbtlv  coloured  under  a  clear  atmosphere,  than  when  living  near  the  coast  ur 
on  islands;  and  WollaiitoD  is  convinced  that  residence  near  the  sea  affecta  the 
colours  of  insects.  Moquin-Tandun  gives  a  list  of  plants  which,  when  growing 
near  the  sea-shore,  have  their  leaves  in  some  degree  fleshj,  though  not  elscwhcrs 
fleshy  "  (pp.  IM-T),  "  Some  observers  are  convinced  that  a  damp  climate  af- 
fects the  growth  of  the  hair,  and  that  with  the  hair  the  horns  are  correlated  " 
(p.  169). 

In  his  subsequent  work,  Animals  and  Plants  under  Domestication, 
Mr.  Darwin  still  more  clearly  recognizes  these  causes  of  change  in  or- 
g.inization.  A  chapter  is  devoted  to  the  subject.  After  premising 
that  "the  direct  action  of  the  conditions  of  life,  whether  leading  to 
definite  or  indefinite  resnlts,  is  .a  totally  distinct  consideration  from  the 
effects  of  natural  selection  ; "  he  goes  on  to  say  that  changed  condi- 
tions of  life  "  have  acted  so  definitely  and  powerfully  on  the  organiza- 
tion of  our  domesticated  productions,  that  they  have  sufficed  to  form 
new  sub-varieties  or  races,  without  the  aid  of  selection  by  man  or  of 
natural  selection."     Of  his  examples  here  are  two. 

"  I  have  given  in  detail  in  the  ninth  chapter  the  most  remarkable  case  known  to 
me,  namely,  that  in  Germany  several  varieties  of  maize  brought  from  the  hotter 
pBrtj  of  America  were  transformed  in  the  course  of  only  two  or  three  genera- 
lions."  (Vol.  ii,  p.  277.)  [And  in  this  ninth  chapter  concerning  these  and 
other  such  instances  he  says  "  some  of  the  foregoing  differences  woald  certainly 
bo  considered  of  specific  value  with  plants  in  a  state  of  nature."  (Vol.  i,  p. 
821.)]  "Mr.  Meehon,  in  a  remarkable  paper,  compares  twenty-nine  kinds  of 
American  trees,  belonging  to  various  orders,  with  their  nearest  European  allies, 
all  grown  in  close  proximity  in  the  same  garden  and  under  as  nearly  as  possible 
the'samo  conditions."  And  then  enumerating  six  traits  in  which  the  American 
forms  all  of  them  differ  In  like  woys  from  their  allied  European  fonns,  Mr.  Dar- 
win thinks  there  is  no  choice  but  to  conclude  that  these  ''  liave  been  definitely 
oansod  by  the  long-continued  action  of  the  diSoreut  c1imat,e  of  the  two  conii- 
nenta  on  the  trees."    (Vol  ii,  pp.  281-2.) 

But  the  fact  we  have  to  note  is  that  while  Mr.  Darwin  thus  took 
account  of  special  effects  due  to  special  amounts  and  combinations  of 
agencies  in  the  environment,  he  did  not  take  acconnt  of  the  far  more 
important  effects  due  to  the  general  and  constant  operation  of  these 
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Ohviously  the  most  general  trait  ia  the  greater  amount  of  ch^JH 
wrought  on  the  outer  surface  than  in  the  inner  mass.  lu  so  far  as  tnH 
matters  of  which  the  medium  is  composed  come  into  play,  the  unavoitM 
able  implication  is  that  they  act  more  on  the  parts  directly  exposed  t^ 
them  than  on  the  parts  sheltered  from  them.  And  in  so  far  as  thfl 
forces  pervading  the  medium  come  into  play,  it  is  manifest  that,  e^fl 
eluding  gravity,  which  affects  outer  and  inner  parts  indiscriminatelyfl 
the  outer  parts  have  to  bear  far  larger  shares  of  their  actions.  If  it  ifl 
a  question  of  heat,  then  the  exterior  must  lose  it  or  gain  it  faster  thall 
the  interior  ;  and  in  a  medium  which  is  now  warmer  and  now  coldelfl 
the  two  must  habitually  differ  in  temperature  to  some  extent — at  leaafl 
where  the  size  is  considerable.  If  it  is  a  question  of  light,  then  in  all 
but  absolutely  transparent  masses,  the  outer  parts  must  undergo  morcy 
of  any  change  producible  by  it  than  the  inner  parts — supposing  oth«fl 
things  equal ;  by  which  I  mean,  supposing  the  case  is  not  complicated 
by  any  such  convexities  of  the  outer  surface  as  produce  internal  coqfl 
centrations  of  rays.  Hence  then,  speaking  generally,  the  necessity  il 
that  the  primary  and  almost  universal  effect  of  the  converse  between 
the  body  and  its  medium,  is  to  differentiate  its  outside  from  its  insid^ 
I  say  almost  universal,  because  where  the  body  is  both  mechaoioally 
and  chemically  stable,  like,  for  instance,  a  quartz  crystal,  the  medium 
may  fail  to  work  either  inner  or  outer  change. 

Of  illustrations  among  inorganic  bodies,  a  convenient  one  is  siipfl 
plied  by  an  old  cannon-ball  that  has  been  long  lying  exposed.  A  coaCi 
ing  of  rust,  formed  of  flakes  within  flakes,  incloses  it ;  and  this  thick- 
ens year  by  year,  until,  perhaps,  it  reaches  a  stage  at  which  its  exterioH 
loses  as  much  by  rain  and  wind  as  its  interior  gains  by  further  oxidM 
tion  of  the  iron.  Most  mineral  masses — pebbles,  boulders,  rocks — fl 
they  show  any  effect  of  the  environment  at  all,  show  it  only  by  thtm 
disintegration  of  surface  which  follows  the  freezing  of  absorbed  waterfl 
an  effect  which,  though  mechanical  rather  than  chemical,  equally  illtn 
trates  the  general  truth.  Occasionally  a  "  rocking-stone  "  is  thus  prd 
duced.  There  are  formed  successive  layers  relatively  friable  in  texfl 
nre,  each  of  which,  thickest  at  the  most  exposed  parts,  and  beinfl 
presently  lost  by  weathering,  leaves  the  contained  mass  in  a  sbapfl 
more  rounded  than  before  ;  until,  resting  on  its  convex  under-surfacM 
it  is  easily  moved.  But  of  all  instances  perhaps  the  most  reraarkabfl 
is  one  to  be  seen  on  the  west  bank  of  the  Nile  at  Philae,  where  a  ridgf 
of  granite  100  feet  high,  has  had  its  outer  p.irts  reduced  in  course 
of  time  to  a  collection  of  boulder-shaped  masses,  varying  from  say  ^ 
yard  in  diameter  to  eight  or  ten  feet,  each  one  of  which  shows  il 
progress  an  exfoliation  of  successively-formed  shells  of  decomposed 
granite  :  most  of  the  masses  having  portions  of  such  shells  parti.ilqj 
detached.  I 

If,  now,  inorganic  masses,  relatively  so  stable  in  composition,  thofl 
have  their  outer  parts  differentiated  from  their  inner  parts,  what  moM 


we  «ay  of  organic  masses,  characterized  by  such  extreme  chemical  in- 
Btabilitv  ? — instability  bo  great  that  their  essential  material  is  named 
proteio,  to  indicate  the  readiness  with  which  it  passes  from  one  isom* 
eric  form  to  another.  Clearly  the  necessary  inference  is  that  this  effect 
of  the  medium  must  be  wrought  inevitably  and  promptly,  wherever 
tbo  relation  of  outer  and  inner  has  become  settled  :  a  qualification  for 
which  the  need  will  be  seen  hereafter. 

Beginning  with  the  earliest  and  most  minute  kinds  of  living  things, 
we  DcoesMmly  encounter  difficulties  in  getting  direct  evidence  ;  since, 
of  the  countless  species  now  existing,  all  have  been  subject  during 
iniUioas  upon  millions  of  years  to  the  evolutionary  process,  and  have 
had  their  primary  traits  complicated  and  obscured  by  these  endless 
secondary  traits  which  the  natural  selection  of  favourable  variations 
has  produced.  Among  protophytes  it  needs  but  to  think  of  the  multi- 
todinoaa  varieties  of  diatoms  and  desmids,  with  their  claboratoly-con- 
structod  coverings  ;  or  of  the  definite  methods  of  growth  and  multi- 
plication among  such  simple  AlffCB  as  the  Conjugatce;  to  see  that  most 
of  Umut  distinctive  characters  are  due  to  inherited  constitutions,  which 
luTO  been  slowly  moulded  by  survival  of  the  fittest  to  this  or  that 
mode  of  life.  To  disentangle  such  parts  of  their  developmental 
efaaages  as  are  due  to  the  action  of  the  medium,  is  therefore  hardly 
ponible.  We  can  hope  only  to  get  a  general  conception  of  it  by  con- 
Irmplating  the  totality  of  the  facts. 

The  first  cardinal  fact  is  that  all  protophytes  are  cellnlar — all  show 
us  this  contrast  between  outside  and  inside.  Supposing  the  multitudi- 
aona  specialities  of  the  envelope  in  different  orders  and  genera  of 
protophytes  to  be  set  against  one  another,  and  mutually  cancelled, 
there  remains  as  a  trait  common  to  them — an  envelope  unlike  that 
which  it  envelopes.  The  second  cardinal  fact  is  that  this  simple  trait 
is  the  earliest  trait  displayed  in  germs,  or  spores,  or  other  parts  from 
which  new  individuals  are  to  arise  ;  and  that,  consequently,  this  trait 
ranst  be  regarded  as  having  been  primordial.  For  it  is  an  established 
truth  of  organic  evolution  that  embryos  show  us,  in  general  ways,  the 
foms  of  remote  ancestors  ;  and  that  the  first  changes  undergone,  indi- 
cate, more  or  less  clearly,  the  first  changes  which  took  place  in  the 
•cries  of  forms  through  which  the  existing  form  has  been  reached. 
DeKlibing,  in  successive  groups  of  plants,  the  early  transformations  of 
tliCM  primitive  units,  Sachs*  says  of  the  lowest  Algm  that  "the  con- 
JBgftted  protoplasmic  body  clothes  itself  with  a  cell-wall"  (p.  10)  ; 
tliat  in  "the  spores  of  Mosses  and  Vascular  Cryptogams"  and  in  "the 
[.  .Ilin  of  Phanerogams"  .  .  .  "the  protoplasmic  body  of  the  mother- 
ceil  bi«aks  up  into  four  lumps,  which  quickly  round  themselves  off  and 
contract  and  become  enveloped  by  a  cell-membrane  only  after  com- 
jJcto  separation  "  (p.  13)  ;  that  in  the  Equisetaceae  "  the  young  spores, 

•  Tal-Booi  of  BoUmy,  <far.  by  JuUub  Sachs.    Translated  hj  A.  W.  Bennett  and  W.  T. 
t.Dyw. 
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when  first  separated,  aro  still  naked,  but  they  soon  become  snirooiuied 
by  a  cell-membrane  "  (p.  14) ;  and  that  in  higher  plants,  as  in  ibe  pol- 
len of  many  Dicotyledons,  "  the  contracting  danghter-cella  secrete  cel- 
lulose even  during  their  separation"  (p.  14).  Here,  then,  in  whatercr 
way  we  interpret  it,  the  fact  is  that  there  quickly  arises  an  outer  layer 
different  from  the  contained  matter.  But  the  most  significant  evidence 
is  furnished  by  "  the  masses  of  protoplasm  that  escape  into  water  from 
the  injured  sacs  of  Vauckeria,  which  often  instantly  become  rounded 
into  globular  bodies,"  and  of  which  the  "  hyaline  protoplasm  envelopes 
the  whole  as  a  skin  "  (p.  41)  which  "  is  denser  than  the  inner  and  more 
watery  substance"  (p.  42).  As  in  this  case  the  protoplasm  is  but  a 
fragment,  and  as  it  is  removed  from  the  inflaence  of  the  parent-cell, 
this  differentiating  process  can  scarcely  be  regarded  as  anything  more 
than  the  effect  of  physico-chemical  actions  :  a  conclusion  which  is  sup- 
ported by  the  statement  of  Sachs  that  "  not  only  every  vacuole  in  a 
solid  protoplasmic  body,  but  also  every  thread  of  protoplasm  whi<'h 
penetrates  the  sap-cavity,  and  finally  the  inner  side  of  the  protoplasm- 
sac  which  encloses  the  sap-cavity,  is  also  bounded  by  a  skin  "  (p.  42). 
If  then  "  every  portion  of  a  protoplasmic  body  immediately  surrounds 
itaclf,  when  it  becomes  isolated,  with  such  a  skin,"  which  is  shown  in 
all  cases  to  arise  at  the  surface  of  contact  with  sap  or  water,  this  pri- 
mary differentiation  of  outer  from  inner  must  be  ascribed  to  the  ■! 
action  of  the  medium.  AVhcther  the  coating  thus  initiated  is  seii 
by  the  protoplasm,  or  whether,  as  seems  more  likely,  it  resulta  from 
transformation  of  it,  matters  not  to  the  argument.  Either  way  the  ac- 
tion of  the  medium  causes  its  formation  ;  and  either  way  the  many 
varied  and  complex  differentiations  which  developed  cell-walls  display, 
must  be  considered  as  originating  from  those  variations  of  this  phys- 
ically-generated covering  which  natural  selection  has  taken  advan- 
tage of. 

The  contained  protoplasm  of  a  vegetal  cell,  which  has  some  self- 
mobility  and  when  liberated  sometimes  performs  amoeba-like  motions 
for  a  time,  may  be  regarded  as  an  imprisoned  amcoba  ;  and  when  we 
pass  from  it  to  a  free  amoeba,  which  is  one  of  the  simplest  types  of 
first  animals,  or  Protozoa,  we  naturally  meet  with  kindred  phenomena. 
The  general  trait  which  here  concerns  us,  is  that  while  its  plastic  or 
semi-fluid  sarcode  goes  on  protruding,  in  irregular  ways,  now  this  and 
now  that  part  of  its  periphery,  and  again  withdrawing  into  its  interior 
first  one  and  then  another  of  these  temporary  processes,  perhaps  with 
some  small  portion  of  food  attached,  there  is  but  an  indistinct  differ- 
entiation of  outer  from  inner  (a  fact  shown  by  the  frequent  coalescence 
of  pseuopodia  in  Rhizopods) ;  but  that  when  it  eventu.illy  becomes 
quiescent,  the  surface  becomes  differentiated  from  the  contents  :  the 
passing  into  an  encysted  state,  doubtless  in  large  measure  due  to  in- 
herited proclivity,  being  furthered,  and  having  probably  been  once 
initiated,  by  the  action  of  the  medium.    The  connexion  between  con- 
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To  Ptofeaaor  Sir  WUlum  Roberts,  of  ^laocbester,  we  vere  almdj 
gmtly  indebted  for  a  series  of  able  and  comprehensive  researches  on 
th«  action  of  "  digestive  fermeota "  and  the  "  preparation  and  us 
of  ■rtifictallj  di{;«8ted  food";*  to  those  valuable  researches  Sir  W, 
Roberta  has  recently  added  others  equallj  important,  chiefly  on  th4 
sabjeot  of  "  food  aecf  oriea  "  aod  their  influence  on  the  chemical 
of  digestMULt 

Tbe  rasolta  of  these  experimental  inquiries  are,  in  some 
so  aorel  and  nnexpeoted,  and  they  cootiadict  so  many  apparently  onJ 
founded  aasompitioae,  that  they  can  not  be  too  soon  or  too  widel] 
known. 

Man,  as  Sir  W.  Robetta  begins  by  pointing  out,  is  a  very  complel 
feeder  ;  be  has  departed,  in  the  course  of  his  civilization,  very  widel] 
from  the  moootonoas  uniformity  of  diet  observed  in  animals  in  th^ 
wild  state.  Not  only  does  he  differ  from  other  animals  in  cooking 
his  food,  bat  be  adds  to  his  food  a  greater  or  less  number  of  condl 
meots  for  the  purpose  of  increasing  its  flavor  and  attractiveness  ;  but 
kbore  and  beyond  this,  the  complexity  of  his  foo<l-habit8  Ls  greatlj 
increased  by  the  custom  of  partaking  in  considerable  quantity  of  cer- 
tain stimulants  and  restoratives,  which  have  become  essential  to  his 
aoeial  comfort  if  not  to  his  physical  well-being. 

The  chief  of  these  are  tea,  coffee,  cocoa,  and  the  various  kinds  of 
alcoholic  beverages. 

It  is  to  these  "  food  accessories  "  and  the  elucidation  of  their  influ- 
ences on  the  processes  of  digestion  that  Sir  W.  Roberts's  recent  ex- 
periments and  observations  have  been  directed. 

These  "  generalized  food-customs  of  mankind,"  he  remarks, 

are  not  to  be  viewed  as  random  practices  adopted  to  please  the  palate  or  gratif] 
our  idle  or  vicioas  appetite.  Tliese  costoms  mast  be  regarded  as  the  oatcorae  i 
profound  instincts,  which  correspond  to  important  wnnts  of  tlie  hnman  eoon^ 
omv.  TheT  are  the  fruit  of  colossal  experience,  accumulated  by  countless  milM 
ions  of  men  through  saocessive  generations.  Tber  have  the  same  weight  anq 
significance  as  other  kindred  facts  of  natural  bistorr,  and  arc  fitted  to  jield  ta 
observation  and  study  lessons  of  the  highest  scientific  and  practical  value. 

It  is  unnecessary  to  describe  hero  Sir  W.  Roberts's  methods  of 
investigation  ;  they  are  fully  set  forth  in  the  volume  before  ns,  and 
they  are  alike  admirable  for  the  ingenuity  of  their  conception  and  the 
laborious  accuracy  of  their  prosecution. 

His  object  was  to  ascertain  the  precise  influence  of  these  food  ac-l 
cessories  on  the  three  chief  parts  of  the  digestive  process  :  1.  Salivar 
digestion,  i.  e.,  the  action  of  the  saliva  as  a  digestive  agent ;  2.  Pepti^ 
digestion,  i.  e.,  the  action  of  tbe  fluids  secreted  by  the  stomach  as  diJ 

•  "  On  the  Digestive  Fcnuents  and  the  Preparation  and  Use  of  Artificially  Digente 
Food."     Lumlcian  Lectures,  delivered  before  the  Royal  College  of  Pbysidans  in  1880  b|| 
Sir  William  Roberts,  M.  D.,  F.  R.  8.     London  :  Smith,  Elder,  &  Ca 

f  "  Lecturca  on  Dietetics  and  Dyspepda."    Smith,  Elder,  k  Co. 
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on  saliruy  digestion.  Tbis  is  \Fholly  due  to  the  acid — not  the 
alcohol — they  contain,  and  if  this  acid  be  neatralized,  as  it  often 
is  in  practice,  by  mixing  with  the  wine  some  effervescent  alkaline 
water,  this  disturbing  effect  on  salivary  digestion  is  completely  re- 
moved. 

The  inflnenee  of  acids  in  retarding  or  arresting  salivary  digestion 
is  further  of  importance  in  the  dietetic  use  of  pickles,  vinegar,  salads^ 
and  acid  fruits. 

In  the  case  of  vinegar  it  was  found  that  1  part  in  5,000  sensibly 
retarded  this  process,  a  proportion  of  1  in  1,000  rendered  it  very  slow, 
and  1  in  500  arrested  it  completely ;  so  that  when  acid  salads  are 
taken  together  with  bread  the  effect  of  the  acid  is  to  prevent  any 
salivary  digestion  of  the  bread,  a  matter  of  little  moment  to  a  person 
with  a  vigorous  digestion,  but  to  a  feeble  dyspeptic  one  of  some  im- 
portance. 

There  is  a  very  wide-spread  belief  that  drinking  vinegar  is  an  efS- 
cacious  means  of  avoiding  getting  fat,  and  this  popular  belief  would 
appear  from  these  experimental  observations  to  be  well-founded.  If 
the  vinegar  be  taken  at  the  same  time  as  farinaceous  food,  it  will 
greatly  interfere  with  its  digestion  and  assimilation. 

As  to  malt  liquors,  provided  they  are  sound  and  free  from  acidity, 
they  interfere  but  littUe  with  salivary  digestion  ;  if  they  are  acid,  it 
is  otherwise. 

£ffervcsceHt  table-waters,  if  they  consist  simply  of  pure  wator 
charged  with  carbonic  acid,  exercise  a  considerable  retarding  influence 
on  salivary  digestion  ;  but  if  they  also  contain  alkaline  carbonates,  as 
most  of  the  table-waters  of  commerce  do,  the  presence  of  the  alkali 
quite  removes  this  retarding  effect 

"  The  use  of  these  waters  as  an  addition  to  wines  is,"  Sir  William 
Roberts  observes,  "  highly  commendable,"  as  they  "  greatly  mitigate 
or  wholly  obviate  the  retarding  influence  of  these  wines  on  the  diges- 
tion of  starch." 

It  was  also  observed  that  these  weaker  forms  of  alcoholic  drinks 
(wines  and  beer)  differed  greatly  in  their  influence  on  peptic  digestion 
to  that  of  the  distilled  spirits.  They  retarded  it  altogether  out  of 
proportion  to  the  quantity  of  alcohol  they  contained.  Port  and 
sherry  exercised  a  great  retarding  effect.  "  Even  in  the  proportion 
of  twenty  per  cent  sherry  trebled  the  time  in  which  digestion  was 
completed."  It  should  further  be  borne  in  mind  that  this  wine  also 
greatly  retards  salivary  digestion.  Sherry,  then,  is  not  a  suitable  wine 
for  persons  of  feeble  digestive  powers. 

With  hock,  claret,  and  champagne  it  was  also  ascertained  that 
their  retarding  effect  on  digestion  was  out  of  proportion  to  the  aloo- 
hol  contained  in  them  ;  but  champagne  was  found  to  have  "  a  markedly 
less  retarding  effect  than  hock  and  claret "  ;  indeed,  in  the  proportion 
of  ten  per  cent  champagne  had  a  distinct,  though  slight,  accelerating 
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I  filter  and  simply  ponring  on  tbo  boiling  water.   In  this  way  he  thought  to  imydM 

'  the  presence  of  tannin  in  Lis  tea.    But  if  yon  try  the  experiment,  and  allow  ibtj 

I  prodact,  us  it  rans  tUruugti  tlie  filter,  to  fall  into  a  evolution  of  pcrclilori^^fl 

iron,  you  will  Qnd  that  an  intense  inky-block  coloration  is  produced,  alit^^B 

that  tannin  bas  come  tbroagh  in  abandauco.  ^^H 

In  order  to  diminish  as  far  as  possible  the  retarding  inflncncc  ofl 
tea  on  salivary  digestion,  it  Bhoald  be  made  weak  and  used  sparingljjl 
and  it  should  not  be  taken  xelth  but  after  the  meal.  ■ 

There  is  another  means,  mentioned  by  Sir  W.  Roberts,  of  obviatingi 
the  retarding  effect  of  tea  on  salivarj-  digestion,  and  commended  bn 
him  to  the  dyspeptic  :  it  is  to  add  a  pinch  of  bicarbonate  of  soda  t<a 
the  tea  when  it  is  being  infused  in  the  tea-pot.  He  found  that  Icir 
grains  of  soda  added  to  an  ounce  of  dry  tea  almost  entirely  removed 
this  retarding  influence.  The  infusion  thus  made  is  darker  than  usualJ 
but  the  flavor  is  not  sensibly  altered,  nor  is  the  infusion  rendered  alka« 
line,  for  tea  infusion  is  naturally  slightly  acid,  and  the  soda,  in  tbfl 
proportion  mentioned,  only  just  nentralizes  this  acidity. 

Coffee,  unless  taken  in  very  large  quantity,  has  very  little  retarding 
effect  on  salivary  digestion ;  this  is  explained  by  the  fact  that  tha 
tannin  of  tea  is  replaced  in  coffee  by  a  substance  called  caffeo-tannifll 
acid.  Cocoa  resembles  coffee,  and  has  little  or  no  effect  on  salivarjB 
digestion  ;  the  use  of  coffee  or  cocoa  is  therefore  preferable  to  that  oifl 
tea  for  persons  of  feeble  digestion.  1 

With  respect  to  the  influence  of  tea  and  coffee  on  stomach  diges-J 
tion,  it  was  found  that  they  both  exercised  a  remarkable  retardinn 
effect.  There  was  no  appreciable  difference  in  the  two  beverages  ifl 
they  were  of  equal  strength  ;  but,  as  coffee  is  usually  made  of  greateS 
percentage  strength  than  tea,  its  effect  must  ordinarily  be  greater.! 
Cocoa  also  had  much  the  same  effect  if  used  of  the  same  strength  aaJ 
tea  or  coffee,  but,  when  of  the  strength  ordinarily  employed,  its  cffccM 
was  inconsiderable.  Strong  coffee — cafe  tioir — had  a  very  powerfuB 
retarding  effect,  and  persons  of  weak  digestion  should  avoid  the  cas4 
tomary  cup  of  "  black  coffee  "  after  dinner.  m 

"  I  could  not  detect,"  says  Sir  W.  Roberts,  "  any  appreciable  difference  heM 
twcen  the  effect  of  tea  infused  for  two  or  three  minutes  imd  tea  infnsi;d  for  fifJ 
teen  or  thirty  minutes.  If  you  wish  to  minimize  the  retarding  effects  of  tea  ial 
persons  of  weak  digestion,  yon  should  give  instructions  that  the  beverage  bal 
made  weak,  or  that'  it  bo  used  in  sparing  qnantities."  And  he  adds  in  a  foot* 
note:  "A  good  deal  has  been  said  of  the  injorions  effects  on  gastric  digestion  ofl 
tannin  contained  in  tea.  I  question  whether  the  statements  made  with  ruferencM 
to  this  mnttor  ore  worthy  of  attention.  It  has  been  alleged  that  meat-fiber  id 
hardened  by  tea,  and  that  the  coata  of  the  stomach  are  liable  to  be  injured  h]H 
this  beverage.    These  views  ore  entirely  theoretical "  (p.  4S),  ■ 

Perhaps  one  of  the  most  unexpected  results  of  these  experimental 
of  Sir  W.  Roberta  was  the  discovery  that  beef-tea  had  a  powerful! 
retarding  effect  on  peptic  digestion,  as  much  so  as  that  of  a  five  pea 


cent  infusion  of  tea.  Further  researches  appeared  to  show  that  thia 
reiariling  effect  of  beef-tea  was  due  to  the  salts  of  the  organic  acidd 
coDiained  in  it. 

While  on  the  subject  of  beef-tea,  it  will  be  novel  and  instractive 
to  many  to  hear  that 

tbere  b  •  wide-spread  misapprefaenaon  among  the  public  in  regard  to  the  nntrl- 
tire  valae  ■  •  '\.     The  notion  prevails  that  the  noari^hing  qaalitieii  of  the 

mMt  pass  II  '  i?octioD,  and  that  the  dry,  hard  remnant  of  meat-fiber  which 

rainaina  ondiaaolred  is  exhaaated  of  its  nutritive  propertiea;  and  this  latter  is 
oftMi  thrown  avra/  as  useless.    A  deplorable  amoant  of  waste  arises  from  the 
prevaleone  of  this  erroneoos  notion.    The  proteid  matter  of  meat  is  qnite  insolu- 
ble in  boiling  water,  or  in  water  heated  ohove  160°  Fahr.     The  ingredients  that 
■■M  into  solntion  are  the  sapid  extractives  and  salines  of  the  meat.,  and  nothing 
Ipore  except  some  trifling  amoant  of  gelatine.    The  meat  remnant,  on  the  other 
[kaiid,  contains  the  real  natriment  of  the  meat,  and  if  this  be  beaten  to  a  paato 
HiA  a  spoon  or  poonded  in  a  mortar  and  duly  flavored  with  salt  and  other  con* 
Aaants,  it  constitntes  not  onlj  a  highly  nourishing  and  agreeable  bnt  also  an 
■IMii  iliiililj  digestible  form  of  food.* 

Bccf-tea  must  therefore  be  looked  upon  rather  as  a  stimulant  and 
■mfttontive  than  as  a  nutrient  beverage,  bnt  it  is  nevertheless  very  valu- 
bbte  on  acconnt  of  those  properties. 

■  Sir  W.  Roberts  puts  forw.ird  an  ingenious  argument,  which  can  not 
no  fully  repeated  here,  in  favor  of  the  view  that,  in  healthy  and  strong 
nersons,  this  retarding  effect  on  digestion  observed  to  be  produced  by 

many  of  the  most  commonly  consumed  food  .iccessories  answers  a  dis- 
tinctly useful  end.     They  serve,  he  maintains,  the  purpose  of  whole- 
somely slowing  the  otherwise  too  rapid  digestion  and  absorption  of 
Mopiona  meals. 

I      A  too  rapid  digestion  and  absorption  of  food  may  be  compared  to  feeding  a 

■re  with  straw  instead  of  with  elower-barning  coal.   In  the  former  case  it  would 

^tte  necessary  to  feed  oflen  and  often,  and  the  process  would  be  wasteful  of  the 

fael ;  for  the  short-lived  blaze  would  carry  most  of  the  heat  up  the  chimney.  To 

Lbum  fuel  economically,  and  to  utilize  the  heat  to  the  ntmost,  the  fire  must  be 

uontpcd  down,  so  as  to  insure  alow  as  well  as  complete  combustion.    So  with 

HBinaB  digeation  :  our  highly  prepared  and  highly  cooked  food  requires,  in  the 

naalthy  and  vigorous,  that  the  digestive  fires  nhould  be  damped  down,  in  order 

to  insure  the  economical  use  of  food.  .  .  .  We  render  food  by  preparation  aa 

capable  as  poesible  of  being  completely  exhausted  of  its  nutrient  properties;  and, 

on  the  other  hand,  to  prevent  this  nutrient  matter  from  being  wastefnlly  hurried 

I  throogb  the  body,  we  make  nse  of  agents  which  abate  the  speed  of  dige.<)tion. 

I  It  mast  be  borne  in  mind  that  these  remarks  apply  only  to  those 
nrlM>  pooeaa  a  healthy  and  active  digestion.  To  the  feeble  and  dys- 
■peptic  any  food  accessory  which  adds  to  the  labor  and  prolongs  the 

■  time  of  digestion  must  be  prejudicial  ;   and  it  is  a  matter  of  com- 

•  "Tbeat  reroariu  on  beef -tea  apply  equaUy  to  Licbig"!!  extract  of  meat,  Brand'a  e»- 
•oiDt  of  btrf,  and  Valentine's  meat-juice,  all  of  which  are  devoid  of  alburoinoua  congtlto- 
cbU"  ("British  Uedioal  Journal,"  Augost,  186(>). 
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mon  experience  that  beverages  which  in  quantitj'  retard  digrstiaa 
have  to  be  avoided  altogether  by  such  pereons  or  partaken  of  TtTv 
sparingly. 

In  the  dietetic  use  of  wines  the  writor  of  this  article  has  constantly 
had  occasion  to  make  the  observation  that  those  wines  agree  best  and 
are  most  nseful  which  are  absorbed  and  eliminated  from  the  system 
vUh  (he  greatest  rapidity,  as  tested  by  the  iucTcase  of  the  renal  secre- 
tions, and  he  has  been  led  to  the  practical  eunclnsion  that  this  is  the 
best  criterion  of  the  suitability  of  any  particular  wine  to  any  particu- 
lar constitution.  If  the  effect  of  different  wines  on  notoriously  gouty 
persons  be  carefully  observed,  it  will  be  found  that  some  can  dritik 
champagne  (in  moderation,  of  course)  with  impunity,  especially  if  & 
small  quantity  of  an  effervescing  alkaline  water  be  added  to  it,  while 
claret  will  at  once  provoke  some  manifestations  of  gout ;  others,  who 
are  unable  to  drink  champagne  without  provoking  a  gouty  parox 
will  often  be  able  to  drink  a  mature,  fine,  soft  claret  even  with  ad.-i: 
tage  ;  others  will  support  hock  well,  and  a  few  can  drink  fine  sherries 
and  ports  in  small  quantities  ;  but  in  all  it  will  be  found  that  the  test 
of  the  suitability  of  the  particular  wine  to  the  particular  constitution 
is  its  susceptibility  to  rapid  elimination  and  vice  versa. 

It  has  occurred  also  to  the  writer  to  make  many  observations  as 
to  the  circumstances  under  which  tea  and  coffee  are  found  to  agree  or 
disagree  with  different  persons  ;  in  the  first  place,  as  Sir  W.  Roberts 
has  pointed  out,  tea,  if  taken  at  the  same  time  as  farinaceous  food,  is 
much  more  likely  to  retard  its  digestion  and  cause  dyspepsia  than  if 
taken  a  little  time  after  eating  ;  and  the  custom  adopted  by  many 
persons  at  breakfast,  for  instance,  of  eating  first  and  drinking  their 
tea  or  coffee  afterward  is  a  sensible  one  ;  so  also  it  is  better  to  take 
one's  five-o'clock  tea  without  the  customary  bread-and-butter  or  cake 
than  with  it. 

Indeed,  while  there  is  little  that  can  be  said  against  a  cup  of  hot 
tea  jw  a  stimulant  and  restorative,  when  taken  about  midway  between 
lunch  and  dinner,  and  mtJiotit  solid  food,  it  may,  on  the  other  h.ind, 
be  a  fruitful  cause  of  dyspepsia  when  accompanied  at  that  time  icilh 
solid  food.  It  is  also  a  curious  fact  that  many  persons  with  whom 
tea,  under  ordinary  circumstances,  wiU  agree  exceedingly  well,  will 
become  the  subjects  of  a  tea  dyspepsia  if  they  drink  this  beverage  at 
a  time  when  they  may  be  suffering  from  mental  worry  or  emotional 
disturbance. 

Moreover,  it  is  a  well-recognized  fact  that  persons  who  are  prone  to 
nervous  excitement  of  the  circulation  and  palpitations  of  the  heart 
have  these  symptoms  greatly  aggravated  if  they  persist  in  the  use  of 
tea  or  coffee  as  a  beverage.  The  excessive  consjimption  of  tea  among 
the  women  of  the  poorer  classes  is  the  cause  of  much  of  the  so-cailcd 
"heart-complaints"  among  them:  the  food  of  those  poor  v 
consists  largely  of  starchy  substances   (bread-and-butter  chiefly;. 
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geUicr  wuu  tea,  i.  e.,  a  food  acceasory  wbich  is  one  of  the  greatost  of 
tU  retarders  of  the  digestion  of  starchy  food. 

The  effect  of  coffee  as  a  retarder  of  etomach  digestion  would  prob- 
ably bo  more  felt  than  it  is  were  it  not  so  constantly  the  practice  to 
take  it  only  in  small  quantity  after  a  very  large  meal  ;  it  is  then 
inixe>d  witb  an  immense  bulk  of  food,  and  its  relative  percentage  pro- 
portion rendered  insignificant ;  and  to  tlie  strong  and  vigorous  the 
■lightly  retarding  effect  on  digestion  it  would  then  have  may  be,  aa 
Sir  W.  Roberts  suggests,  not  altogether  a  disadvantage  ;  but  after  a 
ipara  meal  and  in  persons  of  feeble  digestive  power  the  cup  of  black 
fe«  would  probably  exercise  a  retarding  effect  on  digestion  which 
ligiit  prove  harmful.  It  is  also  worthy  of  remark  that  in  the  great 
coffee-drinking  countries  this  beverage  is  made  not  nearly  so  strong  as 
us.  In  this  country  good  coffee  always  means  strong,  often  very 
*ii>>ag  ooffee  ;  but  on  the  Coniiuent  they  possess  the  faculty  of  mak- 
Bg  ^oo<f  coffee  which  is  not  necessarily  very  atront/  coffee,  and  wbich 
therefore,  as  a  beverage,  less  likely  to  do  harm. 
The  general  conclusion  to  be  drawn  from  these  highly  interesting 
and  instruotive  reaearcbea  is  that  most  of  the  "  food  accessories  "  which 
the  eoome  of  civilization  man  has  added  to  his  diet  are,  when  taken 
moderation,  beneficial  to  him,  and  conduce  to  his  physical  welfare 
and  nuUcrial  happiness  ;  but  if  taken  in  excess  they  may  interfere  to  a 
rterioaa  and  harmful  degree  witb  the  processes  of  digestion  and  assiroi- 
tioD.  It  is  also  made  clear  that  dietetic  habits  which  may  prove 
agreeable  and  useful  to  those  who  enjoy  vigorous  health  and  a  strong 
digestion  need  to  be  greatly  modified  in  the  case  of  those  who  are 
feeble  sad  dyspeptic. — Nineteenth  Century. 
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I   I  NDOUBTEDLY  one  of  the  greatest  achievements  of  modem 
^— '    days  is  the  introduction  of  the  exceedingly  sensitive  dry-platc  in 
alography.    By  it  one  is  enabled  to  picture  the  lightning's  flash,  the 
Dtting  horse,  the  surging  wave,  and  the  foliage  swayed  by  the  breeze. 
It  is  not  to  be  foreseen  what  manifold  applications  this  new  method 
Lirill  cTcntnally  find  in  the  natural  sciences.     Here  we  will  consider 
rooly  One  of  its  nomerotu  applications,  namely,  its  use  in  photograph- 
ing the  starlit  heavens. 

Whoever  has  tried  to  form  an  idea  of  the  number  of  stars,  visible 
to  ibo  naked  eye  on  a  clear  winter's  night,  almost  invariably  overesti- 
jatcs  iheni.     The  layman  declares  be  sees  a  hundred  thousand,  ay,  a 
lion  stars.     Such  estimates,  however,  far  exceed  the  truth,  and,  if 
ing  ia  ccruin,  it  is  the  fact  that  the  number  of  stars  to  be  seen 
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with  the  naked  eye  is  very  emaU.  Ail  stars  diae«mible  by  the  ke^nnt 
haman  sight,  withoat  the  aid  of  a  telescope,  hsvo  long  boon  noted  do 
on  charts,  and  their  position  in  the  vaulted  dome  exactly  determined.' 

Shoald  one  count  up  all  the  stars  in  those  parts  of  the  heavens  tl 
become  visible  to  us  in  the  coarse  of  a  year,  even  thi£  sura  would 
by  far  approach  seven  thousand.  However,  if  one  resoi 
to  a  telescope,  matters  grow  to  be  quite  different  ;  mi 
and  more  stars  then  become  visible,  the  number  depend- 
ing on  the  strength  of  the  instrument  in  use.  Fig.  1  rep- 
resents a  certain  portion  of  the  heavens  as  seen  by  the 
unaided  eye.  One  discerns  two  brighter  stars  and  several 
Fig.  2  shows  this  same  spot,  but  as  seen  through  a  pow- 
erful telescope.  This  picture  has  not  merely  been  drawn  from  fane; 
Each  point,  even  the  smallest,  was,  after  close  observation,  entei 
with  the  utmost  care  on   a   large   chart,  of  which    this   illustniti 
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is  a  copy,   but  reduced   in  size 


And  each  single  one  of  thc»e 
stars  is  a  mighty  body,  in  its  sphere  a  shining  sun,  equaling  oon 
in  grandeur  and  splendor.  From  the  beginning,  each  of  these  suns 
has  traveled  its  prescribed  round,  and  has  filled  its  place  in  the  va 
universe.    Such  charts  of  the  stars  are  leaves  from  the  great  volume  i 
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tory  of  tho  nnirerso,  a  work  which  astronomy  teaches  as  to  read. 
le  of  these  pages,  that  has  already  been  in  part  deciphered,  is  re- 
orded  the  destiny  of  our  planet. 

It  is,  then,  not  surprising  that  astronomers  seek  to  gain  possession 

if  as  many  reliable  copies  of  such  leaves  from  this  history  as  possible ; 

D  other  words,  seek  to  own  as  exact  and  extensive  star-maps  as  will 

Dolnde  the  very  smallest  luminous  points  in  the  heavens.     What  un- 

old  work  the  compiling  of  such  charts  entails  may  well  be  imagined  ; 

ndeed,  this  is  a  task  which  is  .ilmost  beyond  human  power.    The  chart 

rom  which  the  above  picture  is  a  copy  was  compiled  at  the  observa- 

iory  at  Paris,  and  work  at  the  same  has  already  been  continued  for 

uay  decades.      For  years  past,  the  two   brothers,  Paul  and  Prosper 

Ieary,have  been  engaged  in  this  exacting  nudertaking  ;  but,notwith- 

lUnding  the  great  experience  which  they  in  the  course  of  time  had 

llkared,  their  task  almost  came  to  a  sndden  end  in  the  year  1884. 

^^■kai  time,  while  pursuing  their  observations,  they  came  to  that 

^^Bd  of  the  heavens  traversed  by  the  milky-way.     As  is  well  known, 

Plniild,  lambent  light  of  the  milky-way  is  caused  by  a  conglomera- 

ttion  of  coantlcss  millions  of  stars  placed  behind  one  another  to  endless 

raeplha.     To  reproduce  these  millions  of  stars  on  charts  proved  to  be 

mtterly  impossible. 

I  Hie  two  observers  then  summoned  the  art  of  photography,  re- 
iMbr  so  mocb  improved,  to  their  aid.  Naturally  they  could  not  make 
^^Kf  the  ordinary  apparatus  of  the  photographer  ;  indeed,  they 
^^■obliged  to  build  a  special  telescope  for  their  purpose.  By  means 
^^B|>ck-work,  they  succeeded  in  imparting  to  this  a  movement  so 
^^Bribed  &nd  so  regulated  that  the  stars,  though  continuing  in  their 
^^H^en  oonrso  in  the  heavens,  yet  retain  a  stationary  position  with 
PMRaeo  to  the  photographic  plate.  After  many  painstaking  experi- 
RDeats,  the  enterprise  was  successful  beyond  expectation.  Even  the 
■^BSt  of  stars  v  '  '>i1y  discernible  on  the  plate,  and  in  this  man- 

^^Bore  'vnus  acci'  '1  in  one  hour  than  could  be  done  by  the  old 

^^ft>d  of  inscribing  each  star  in  many  months. 

^^■beso  results  inoitod  to  further  progress.  A  new  and  very  large 
^Kope  was  constructed  and  directed  toward  the  starry  heavens.  The 
^lole  now  showed  stars  of  the  fifteenth  magnitude,  i.  e.,  those  whose 
wk^^M  fnint  tiiat  only  very  few  telescopes  in  all  Europe  can  render 
^^^^^■ccptible.  In  order  to  obtain  this  result,  the  plate,  notwith- 
lB«l(flngits  extreme  sensitiveness,  had  to  bo  exposed  to  the  light  of 
UflB  stars  for  folly  an  hour.  If  one  were  to  carefully  examine  such  a 
^HLormUiers  dichh  made  therefrom,  doubts  might  perhaps  arise  as 
^^Ketber  some  of  the  little  points  thereon  might  not  have  been  ooca- 
PIHl  by  particles  accidentally  present  on  the  original  plate.  Such 
Houbts  might  well  be  entertained,  but  Messrs.  Henry  have  succeeded 
^Mc<  '  .-m  in  a  most  ingenious  manner.     After  having  exposed 

^Kl,  .  iji  hour,  they  shifted  its  position  a  trace  to  the  right,  and 
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again  exposed  it  for  tho  same  length  of  time.    After  ibis  thfv  lowvnfl 
the  plate  with  the  telescope  to  the  same  extent  as  they  had  bifofl 
shifted  its  position,  and  then,  for  3  third  time,  exposed  for  an  hour.    If, 
after  this,  tie  original  were  to  be  examined  with  a  microscope,  it  would 
be  seen  that  each  little  star  is  really  composed  of  three  points,  whicb 
form  a  small  triangle.     Thus  any  doubt  is  dispelled  that  might  haM 
been  entertained  as  to  whether  an  accidental  blur  had  been  pictnru*],! 

The  advantage  in  preparing  representations  of  the  heavens  H 
means  of  photography  rests  not  only  on  the  fact  that  by  thix  meail 
charts  of  the  stars  can  be  obtained  much  more  readily  titan  was  tM 
case  when  each  star  had  to  be  separately  noted,  but  the  pictures  thiu 
obtained  also  seem  to  bo  absolutely  con'cct ;  they  contain  no  faulty 
entries,  no  mistakes.     Even  the  most  attentive  observer  is  liable  to 
error ;    he  may  overlook  one  or  more  stars,  he  may  make  a  wroofl 
entry,  etc.    All  of  thejjc  risks  are  not  to  be  feared  in  employing  a  phol 
tographic  plate  ;  it  is  like  a  retina  that  sees  everything  as  it  ial    This 
advantage  can  not  be  sufficiently  appreciated,  for  it  enables  us  to  leave 
to  coming  generations  an  absolutely  true  and  entirely  correct  pictore 
of  tho  starry  heavens  of  to-day.     The  director  of  the  obeervatory  tM 
Paris  has  for  this  reason  suggested  the  obtaining  of  a  complete  phd 
tographic  picture  of  tho  entire  heavens  by  the  systematic  co-opcratiflfl 
of  different  observatories  in  the  northern  and  southern  hemisphere^ 
This  is,  indeed,  a  grand  project ;  and  to  see  it  realized  would,  at  iM 
events,  require  a  period  of  from  eight  to  ten  years — ^but  what  exceefl 
ingly  important  results  would  ensue  from  this  !  I 

With  such  charts  from  different  times  at  his  disposal,  andequippflfl 
with  a  microscope  and  a  micrometric  apparatus  to  carry  oat  bis  meafl 
urements,  the  investigator  of  the  future  will  be  enabled  to  make  in  hfl 
study  astronomical  discoveries  that  have  hitherto  escaped  direct  obse^ 
ration  by  the  telescopes  of  the  observatory.     In  his  study  he  will  be 
able  to  prove  whether  any,  and,  if  so,  which  stars  have  changed  thei^ 
position  in  tho  heavens,  whether  among  the  countless  number  of  till 
faintest  little  stars  in  the  milky-way  new  ones  have  arisen,  or  ola 
ones  disappeared — in  short,  with  the  aid  of  such  charts  there  opens 
to  the  mind  a  vista  of  research  and  discovery  that  seems  well-nigh 
endless. 

How  much  may  be  escaping  astronomical  science  of  to-day,  simply 
because  the  eye  of  mortal  explorer  chances  not  to  alight  on  that  very 
point  in  the  depths  of  the  heavens  where  just  then  a  most  importan 
event  is  taking  place  ! 

In  future  this  will  be  different.  Photographed  charts  of  the  heat 
ens  give  an  exact  likeness  of  the  appearance  of  the  celestial  dome  1 
the  time  of  their  taking,  and  these  may  be  examined  and  studied 
any  plat^c  and  at  any  time,  by  day  and  by  night.  Tho  most  remoti 
-■jplanet  that  revolves  around  the  sun,  known  of  to-day,  is  Neptunej 
yet  it  seems  most  probable  that  beyond  this,  one  or  even  more  pL 
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iibsolute  alcoliol  and  SS"?!  parts  of  water.      When  the  alcobol 
water  are  mixed  together — while  combiuing — conlraction  in  volams 
takes  place  to  the  extent  of  3*71  parts,  resulting  in  100  parte  of  proof- 
spirit.    The  law  declares  that  the  duties  on  all  spirits  shall  be  levied  ac- 
cording to  their  equivalent  in  proof -spirits.    The  hydrometers  adopted 
by  the  GSovemment  for  the  purpose  of  testing  the  degree  of  strcngt! 
are  graded  and  marked  (0')  for  water,  (100°)  for  proof-spirit,  an 
(200°)  for  absolute  alcohol,  at  a  standard  temperature  of  60°  Fahr. 

Alcoholic  liquors  can  be  made  from  any  substance  that  contai 
saccharine  matter  already  formed  by  Nature,  or  from  any  substan 
that  contains  the  constituent  elements  that  can  be  converted  by  somft 
artificial  process  into  the  saccharine  principle.  In  the  United  States 
they  are  generally  produced  from  com,  rye,  wheat,  barley,  rice,  mo- 
lasses, apples,  grapes,  and  peaches ;  sometimes  from  potatoes  and 
Vinous  fermentation  converts  sugar,  glucose,  or  saccharine  matter  ini 
alcohol  and  carbonic-acid  gas  ;  the  latter  passing  off  into  the  atm 
phere. 

In  order  to  bring  about  vinons  or  alcoholic  fermentation  five  agen 
are  indispensable,  viz.,  saccharine  matter,  water,  heat,  a  ferment,  and 
atmospheric  air.     Sugar  or  saccharine  matter  in  its  various  forms  is 
the  only  clement  from  which  alcohol  can  be  produced  ;  the  others 
mere  auxiliaries  to  the  decomposition. 

By  establishing  the  quantity  in  volumes  of  the  elements  of  sn; 
and  alcohol,  as  indicated  by  the  following  tabulated  statements, 
by  comparing  the  constituent  elements  of  the  two  articles,  so  dissimi- 
lar in  appearance,  the  fact  of  their  slight  difference  would  be  incredible 
were  it  not  established  by  science  : 


IH    IS 

audV 


coifpournoii  or  bfoar  is  tolcices. 

Vapor  of  carbon 8 

Hydrogen 8 

Oxygen \\ 


cowposmoK  07  ALCoaoL  IN  TOLcna. 

Vapor  of  carbon % 

Dydrogen ......<..    8 

Oxygen. 0 

(lAT-LrsSAC. 


Take  one  volume  of  vapor  of  carbon  and  one  of  oxygen  from  engi 
which  is  accomplished  by  vinous  fermentation  and  distillation,  an< 
you  have  alcohol. 

In  order  to  obtain  the  best  results,  the  process  of  scalding  the  va- 
rious kinds  of  grain  used  and  making  the  yeast  requires  very  skillfal 
man.igcment ;  so  much  so  that  the  largest  distillers  employ  a  profes- 
sional and  practical  chemist  to  look  after  the  scientific  part  of  the  bnai 
noss.     The  quantity  and  power  of  the  yeast,  in  proportion  to  the  quaH' 
tity  of  saccharine  matter  in  the  mash,  must  be  properly  balanced,  or 
one  case  the  fermentation  will  bo  too  rapid,  developing  excessive  heal 
and  consequently  a  loss  of  alcoholic  vapor  passing  off  with  the  cai 
bonic-acid  gas,  also  inducing  acetic  fermentation,  which,  under  certai 
conditions,  is  a  destroyer  of  alcohol ;  or,  in  the  other  case,  if  the  yeos' 
is  too  weak,  so  that  it  will  not  convert  all  the  saccharine  matter  into 
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fermentation  ;  tbe  greater  the  aUenaation  of  the  b«er,  as  aliown  bj 
the  8ac«haroiDet«r,  the  greater  the  quantitj  of  spirit. 

Fermentation  bciog  completed,  where  the  ordinary  copper  slill* 
are  used,  the  beer  is  mn  into  one  still  and  is  boiled  ;  the  alcohol  in  Uu 
beer,  being  more  volatile  than  water,  rises,  combined  with  more  or  lea 
water,  and  passes  throTigh  a  copper  coil  or  worm  submerged  in  a  cis- 
tern of  water  into  which  a  continaoas  stream  of  cold  water  is  running ; 
at  the  top  of  this  cistern  is  an  overflow-pipe  conveying  the  heated 
water  off  as  it  rises.  This  operation  condenses  the  vapor  in  the  worm, 
and  the  spirit  flows  oat  colorless  ;  as  all  spirits,  whether  made  from 
grain,  fruit,  or  vegetables,  flowing  from  the  still-worm,  have  the  ap- 
pearance of  water. 

The  product  of  this  first  distillation  is  called  low-wine,  from  the 
fact  that  it  is  not  of  sufficient  strength  and  purity  to  put  upon  tbe 
market.  The  boiling  is  continued  until  all  the  alcohol  in  tbe  beer  \i 
evaporated  and  condensed  ;  then  the  refuse  is  drawn  off  from  the  still 
and  fed  to  cattle  and  hogs.  The  low-wine  is  then  run  into  still  "^ 
called  the  donbler,  and  boiled  again.  ITie  product  from  the  d< 
will  be  whisky  varying  from  100"  to  150°  in  strength. 

When  tbe  three-chambered  wooden  still  or  column  is  used,  and 
the  beer  is  boiled  by  steam,  spirits  are  produced  of  marketable  strength 
at  each  run  of  the  still. 

Under  the  internal  revenue  laws  the  distillers  of  grain  and  molasaes 
can  have  no  access  to  the  spirits  during  the  process  of  their  manufact- 
ure, as  the  spirits  are  conveyed  from  the  still  in  continuously  closed 
pipes  to  large  cistenis  in  a  room  with  only  one  entrance,  upon  which 
is  a  Government  lock,  of  the  key  of  which  the  United  States  gauger  is 
the  custodian,  until  the  spirits  have  been  drawn  off  into  barrels,  and 
he  has  gauged  the  quantity  and  tested  their  degree  of  strength  by  the 
aid  of  a  hj'drometer  and  thermometer,  placed  a  warehouse  stamp  on 
each  package,  and  marked  on  each  the  capacity,  quantity,  and  degree 
of  strength  of  the  contents. 

The  gauger  is,  fortunately,  not  required  to  taste  of  the  spirits  to 
test  their  quality,  as  quality  is  not  taken  into  consideration  in  levying 
the  tax.  After  the  gauger  has  completed  his  duties,  the  United  States 
storekeeper  takes  charge  of  the  spirits  .ind  sees  that  all  of  the  pack- 
ages are  safely  deposited  in  tbe  distillery  bonded  warehouse,  where 
they  remain  under  a  Government  lock — the  key  of  which  is  in  the 
care  of  the  storekeeper — until  the  tax  is  paid.  ^^k 

The  limit  of  time  that  spirits  can  remain  in  bond,  by  the  presei^^l 
iMfvenue  law,  is  three  years.     Congress  was  petitioned  at  the  last  two 
eeesions,  by  parties  interested  in  distilling,  for  an  extension  of  the 
bonded  period,  but  the  petition  was,  I  think,  unwisely  denied. 

It  would  be  a  blessing  to  tbe  whole  country  if  Congress  would  pass 
a  law  embodying  the  substance  of  the  three  following  items  ;  1.  Grant- 
ing unlimited  time  for  spirits  to  remain  in  bond,  in  order  to  givo  all 
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pare  u  anv  poscn  is  vbo  visbes  to  purchase  and  properly  use  a  pore 


After  the  intenal  rerenoe  tax  has  been  paid,  and  the  tax-paid 
■tampo  prop«lT  placed  upon  the  packages,  the  spirits  are  withdrawn 
from  bond  ;  eaich  package  hating  two  stamps  npon  it — a  warehouse 
and  a  tax-paid  stamp — and  when  pot  npon  the  market  in  this  condition 
thev  are  known  as  two-«tamp  goods  ;  bat  the  best  distillers,  instead  of 
selling  their  goods  directlv  from  the  bonded  warehoose — if  they  hare 
not  beoi  filtered  and  refined  daring  the  process  of  their  manafact- 
nre — transfer  them  to  the  recdf ying-hoase  for  rectification  ;  the  object 
of  which  is  to  remove  any  pemicioos  substances  or  impurities,  such  as 
the  grosser  properties  of  the  essential  oils,  or  fusel,  and  acetic  acid, 
and  to  improve  the  quality  and  flavor  of  the  spirits.  It  is  the  essential 
<Hb  extracted  from  the  various  materials  used  that  impart  the  peculiar 
distinguishing  chaiacteristics  to  each  kind  of  liquor.  The  ajcoholic 
propertv  is  virtually  the  same  in  all  spirituous  liquors. 

The  process  of  rectification  is  generally  done  by  redistilling,  and 
filtering  through  alternate  layers  of  woolen  blankets,  sand,  and  grann- 
lated  bone  or  maple  charcoal — other  complicated  mechanical  arrange* 
ments  are  sometimes  used,  called  rectifiers,  but  they  are  not  common — 
after  which  process,  a  little  burned  sugar  is  added  to  give  them  a  kind 
of  straw-color,  simply,  I  presume,  to  distinguish  them  from  water,  and 
which  gives  the  appearance  of  age  without  improving  or  injuring  their 
quality.  After  rectification,  the  spirits  are  gauged  by  the  United  States 
ganger,  and  a  rectifier's  stamp  is  placed  upon  each  package,  and  the 
whisky  is  then  ready  for  the  market,  pure  and  imadulterated,  and 
known  as  one-stamp  goods.  Remember  that  I  am  now  stating  how 
goodxchiiky  is  made  ;  all  whisky  is  not  made  with  the  same  degree 
of  care.  Some  people  are  under  the  impression  that  if  they  buy  two- 
stamp  goods  they  are  certainly  getting  a  ptire  article,  but  that  is  not 
always  the  case,  unless  the  whisky  has  been  properly  rectified  daring 
the  process  of  manufaotare. 

There  is  a  vast  difference  between  rectification  proper  and  mixing 
or  compounding.  Rectification,  in  its  proper  sense,  is  purifying  and 
refining.  Compounding  is  diabolizing.  Moral :  Purchase  from  first 
hands,  if  possible. 

By  this,  I  do  not  mean  to  insinuate  that  all  dealers  in  liquor  are 
unscrupulous  ;  for,  paradoxical  as  it  may  appear  to  some  minds,  there 
arc  many  very  generous,  noble-hearted,  upright  men  engag;ed  in  the 
liquor-traffic  ;  but  the  demand  for  cheap  liquor  is  so  great  that  some 
men  can  not  resist  the  temptation  to  mix  or  compound,  in  order  to 
supply  this  demand,  and  some  of  them  feel  that  they  are  compelled  to 
do  it  against  their  will  in  order  to  hold  their  customers  ;  and  this 
practice  will  continue  until  the  strong  arm  of  a  righteous  law  is  placed 
upon  it — a  law  that  every  honest  distiller  and  liquor-dealer  will  cor- 
dially approve. 
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ar-otizod  albuminous  substance  wLich  produces  spontaneous  vinous  fer- 
mentation, so  that  artificial  yeasts  or  ferments  are  unnecessary.  About 
fifty  per  cent  more  brandy  can  be  made  from  ripe  than  from  green 
fruit,  and  late  fruit  will  produce  much  more  brandy  than  early  fruit. 
Brandy-distillers  ought  to  devote  more  attention  to  filtration  than  they 
are  in  the  habit  of  doing ;  it  is  a  moral  obligation  which  thej  owo 
to  society. 

Some  people  are  so  credulous  that  they  believe  all  imported  Uqnorg 
are  pure  and  perfectly  straight.  By  paying  a  very  high  price,  pure 
imported  liquors  can  be  obtained,  but  the  superiority  of  the  best  arti- 
cle consists  mainly  in  great  age.  Some  imported  liquors  are  mixe<l, 
compounded,  and  artificially  flavored  before  shipment  to  this  eountrr, 
and  are  again  miied  with  so-called  pure  spirit  after  their  arrival  here 
TroiB-six  French  spirit,  when  originally  produced,  was  the  pure  spirit 
of  grape-wine  ;  now  it  is  mainly  manufactured  from  potatoes  and  the 
cereals,  and  forms  the  basis  of  many  of  the  liquors  imported  into  this 
country  under  the  brand  of  French  brandies  and  wines,  and  sold  to  a 
credulous  public  as  the  product  of  the  pure  juice  of  the  grape. 

The  duty  on  imported  liquors  is  two  dollars  per  proof-gaUoa,  and 
on  imported  wines  fifty  cents  per  wine-gallon,  while  the  United  States 
internal  revenue  tax  ia  only  ninety  cents  per  proof-gallon  on  domestic 
spirits,  and  none  on  domestic  wines.  People  can  judge  for  themselves 
whether  the  imported  article  is  worth  the  difference  in  price. 

Chemists,  in  their  analysis  of  anhydrous,  absolute,  or  pure  alcohol 
(200"^),  do  not  exactly  agree  in  their  results.  However,  there  is  only  a 
slight  variation  from  the  following  statement  in  the  proportions  of 
the  three  constituent  elements  : 

Cnrbon 62-83 

Oxygen 84'88 

Dydrocen. ..< 13-30 
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Alcohol  showing  the  foregoing  analysis  acts  as  a  caustic  on  the  living 
tissues  of  the  body,  and  by  injection  into  the  veins  it  causes  sudden 
death  by  coagulating  the  blood.  By  introduction  into  the  stomach  it 
generally  causes  death. 

Commercial  alcohol  is  principally  made  from  Indian  com,  and  gen- 
erally indicates  twelve  degrees  less  in  strength,  heing  188°,  than  the 
preceding  analysis.  This  commercial  alcohol  is  reduced  to  any  degree 
desired  by  the  addition  of  water,  and  known  to  the  trade  as  French, 
pure,  cologne,  or  neutral  spirits,  while  in  fact  it  is  nothing  but  dilate 
alcohol. 

This  spirit  forms  the  bulk  of  nearly  all  the  low-priced  alcoholic 
liquors,  whether  called  rum,  gin,  whisky,  domestic  or  foreign  brandies, 
that  are  placed  upon  the  market,  and  this  neutral  corn-spirit  enten 
largely  into  many  of  the  better  brands.     Some  wholesale  liquor-deal- 


SCaXCX  MONTHLY. 

■1  rf  tkirtj- jcan' afleBmalation,  1 

•f  tfe  cniked  lad  erompled  edges 

■becB  of  podut 

Aa  lack,  tcwiog  latenUy 

itRlf  iBto  tbe  one  oppo- 

och  the  deteriora- 

posBibly  may  tiot 

of  a  system  that  must 

kiaaelf  as  to  b«  always 

of  stiMlies  dMHiId  always 

down  to  the  most  tri- 

It's  oodee.     The  care  of 
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to  the  laj  poaacnors  of  works 

diaaiaga  is  s  nodel  of  everything 
to  aroad.    Kefcody  bot  an  artist  would  think 
roOed  19  ia  hondlea,  for  the  simple  reason  tb^ 
JOB  eaa  aercr  eee  a  dtaniag  |«0|wa!jr  taleaa  it  Hes  flat.     Then  in 
kam  that  Tnaer  tiiioatd  koa  ooBactka  to  erety  one  of  the  enemlfl 
that  a  pmdeat  keeper  j/amiam  ^g,iiwf     Theae  enemies  are  damf| 
daat,  and  rennin.    In  the  caaa  of  watar>«olor  and  oil  pictorea  thetd 
are  two  other  foes,  light  and  darHiiaw,  a  water-eolor  being  liable  H 
fade  in  the  light,  and  an  oil-pietitra  to  torn  7CO0W  for  the  want  of  it. 
Damp  and  mUdew  are  often  apokea  of  aa  two  enemies,  but  in  fact 
they  are  only  ooe,  as  mildew  is  a  fongns  or  collection  of  fungi  tbriM 
iag  only  in  damp  sitoationa.*    Damp,  as  ererybody  knows,  is  retaintil 
moistnre,  or,  in  other  vorda^  water  diffused  in  minute  particles  thM 
are  held  by  some  other  sohetance  so  as  to  be  {^evented  from  joiniqfl 
each  other  and  flowing  away,  while  they  do  not  get  access  to  the  aff 
BO  as  to  be  carried  off  by  evaporation.   Som«  enbetances  are  extremely 
favorable  to  the  retention  of  damp^  and  it  so  happens  that  the  miU 
board  conmionly  employed  by  framers  to  put  behind  prints,  and  1^ 
book-binders  who  make  portfolios,  is  one  of  those  substances  which  ab- 
sorb  and  retain  damp  with  particular  facility.     It  is  employed  by  con 
per-plate  printers  to  dry  impressions,  which  are  placed  between  sbeejfl 
of  mill-board  under  pressure,  tbe  boards  soon  drinking  up  tbe  watM 
contained  in  tbe  wetted  paper.     The  ingenuity  of  framers  has  le^ 
them  to  select  this  (of  all  substances  in  tbe  world)  to  put  behind 
engravings  that  are  bung  up  on  walls  ;  and,  when  the  walls  b.ippon  to 
be  damp,  it  follows  as  a  matter  of  course  that  tbe  engravings  ar^ 
spoiled  by  mildew  or  rust-spot.     If  the  reader  has  ever  lived  in  A 

*  80  far  as  I  knov.  M.T  eipcrieooc  of  mildew  hu  been  chiefly  with  prints  aod  tlio 
MJls  of  boots,  which  rcqnlrc  almost  aa  much  care  oa  printa,  and  in  these  caacs  mildew  baa 
always  required  damp  aii  a  condition  of  its  oxiatcnoe.  ■ 
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outer  wall,  may  prevent  condenaation,  because  the  thin  partition,  hav- 
ing little  subatauce,  rises  easily  in  temperature.  It  would  bo  «juite 
worth  while,  in  a  house  where  valuable  works  of  art  are  bung,  to  have 
thin  inner  walls  with  a  circulation  of  warcnod  air  between  them  and 
the  thick  external  wall  of  the  building.  Tapestry  is  a  very  effective 
remedy  against  visible  condensation,  as  it  absorbs  a  great  quantity  of 
water,  which  it  afterward  gives  off  slowly  into  the  atmosphere,  and  it 
may  prevent  or  greatly  diminish  real  coudcusatiou  by  being  more 
easily  warmed  than  a  mass  of  stone  can  be. 

The  evil  of  injury  from  damp  ought,  however,  to  be  combated  as 
much  as  possible  in  the  framing  of  the  pictures  and  prints  themselves. 
I  will  begin  with  prints  because  they  are  more  common,  so  that  the 
preservation  of  them  concerns  a  greater  number  of  my  readers.  In 
the  first  place,  I  would  never  trust  to  a  backing  of  mill-board  or  paste* 
board.  A  print  may  appear  to  be  safe  with  such  a  backing  for  ye»r», 
and  then  there  may  be  a  damper  winter  than  usual,  or  you  may  go 
and  live  in  a  damper  house,  or  yon  may  be  absent,  and  the  house  may 
not  be  heated  with  sufficient  regularity,  with  the  result  of  unexpected 
injury  to  your  print.  Why  not  make  it  safe  from  the  beginning?  It 
is  easy  to  do  this,  so  that  the  print  may  bo  hung  on  a  damp  wall  with- 
out danger.  Instead  of  mill-board  put  sheet-zino  for  a  backing.  It 
need  not  be  thick,  and  you  can  always  get  a  piece  of  sheet-zinc  as  big 
aa  the  largest  print.  By  way  of  completing  precautions  I  am  careful 
to  expel  any  moisture  there  may  be  in  the  print  itself  by  heating  it 
well  over  a  spirit-lamp  before  inclosing  it  between  the  sine  and  the 
glass,  and  instead  of  ordinary  paste  for  the  slips  of  paper  that  join 
the  glass  to  the  inside  of  the  frame  and  the  backing  to  the  back  of  the 
frame  I  employ  a  strong  solution  of  gum-lac  in  spirits  of  wine,  which 
is  impervious  to  moisture.  The  print  is  thus  inclosed  in  a  little  space 
that  is  not  only  water-tight,  but  even  air-tight  as  well,  so  that  damp 
air  can  not  get  to  it.  I  have  tried  the  experiment  of  hanging  print« 
80  framed  against  the  dampest  walls  that  I  could  find,  and  they  have 
passed  more  than  one  wet  winter  in  perfect  safety,  while  prints  framed 
in  the  usual  manner,  with  mill-board  backings,  were  soon  spoiled  by 
mildew  and  rust-spots  when  hung  upon  the  same  walls.  All  that  has 
just  been  said  about  the  protection  of  framed  prints  applies  with  still 
greater  force  to  water-color  drawings,  as  a  water-color  is  far  more 
delicate  in  its  constitution  than  a  print,  and  therefore  much  less  easily 
restored  to  its  first  appearance  after  it  has  been  damaged  by  mildew. 

Engravings  can  not  be  injured  at  all  by  light,  the  only  effect  of 
which  is  to  bleach  slightly  the  paper  on  which  they  are  printed,  but  it 
appears  to  be  quite  an  ascertained  fact  that  water-color  drawings  fade 
when  they  are  ])alnted  in  full  colors,  though  water-color  monochromes 
in  sepia,  bistre,  or  Indian-ink  may  resist  light  almost  indefinitely.  If, 
then,  the  object  is  to  preserve  water-colors  for  future  generations,  they 
ought  to  be  kept  in  cabinets  ;  but  it  is  also  intelligible  that  the  owner 
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mv*  «■*■£  VT  vitt  frsL  Ki»i  jot*  Tae  rr^  ia  x  -riaet  place  vbere  dost  will 
venCit  T.-z/r.xL  -jt-n.  tiit  'cx=r:c«:uii  SEirria  c£  :&e  Mcood  sheet  will  in 
«:ix7K  :€  "tsut  'zw.mit  EsfiKuTni  laii  t&frw  a  eantnst.  Many  dnv- 
STf  K  K  isHjaat  tic  t^  rsic  aa.  ^:c  V«  dieucd  from  them  withont 
farnrJar  •:i*  fn-wti'T*  '"•'t^TTt^Ta.  UTixsi  ccareoafa  and  pastels  are 
TZjt  szitiR  v-.'i'aa*  inv^=s«  :c  sZ.  jE>i  7:?:^tir«  tfie  most  perfect  protec- 
&:c  ariisR  f^as.  T^  tarr  iirosexziicis^  t»  dmts  the  nnfinished 
esarroil  :c.  ^Iji  vanb.  bs  tZiti-ti  :<?  winz  brcror  in  the  little  treatises  on 
ibas  sr:  u  tz«  =.•:•<;  iris^rrzrfrrT*  ;f  iZ  hs  ezxsues.  Aa  the  charcoal 
haeif  »  »:cii=.r  lis:  T2£i*»i  iasL  h  ■:c«t?  the  hoosekeeper's  feather^ 
brsics.  -t^T  t.>:  mtiilj.  aoi  did2:c«ar$  vi:^  toe  other  dost  that  means 
tyxhi^  %z>i  s  ToI^^jaB.  Th-*  ^rroKkcifcaEr  in  sacfa  cases  seems  strik- 
inzfj  iike  tL«  l-liai  -iesrsiRiTf  fences  d  tbe  natural  world  which 
respect  stczzs  aa>i  !:$  pf^2^<rd-:!Df  so  s<:«c  than  the  commonest  matter ; 
Ajt  is  like  ti»  sea  vsSch  drcwra  SLeilej  and  rolls  the  fragment  of  s 
Greek  s:anj«  asiacz  its  Kbbi€&. 

Pro<*.ect:->a  «g^W-»t  di=p  ar-i  da«t  mar  seem  less  necessary  in  the 
case  of  oil-picnres.  bat  here  also  it  ha^  its  imp<«tance.  Unqoestion- 
abl  J  an  oil-pictore  has  a  each  ss^rager  constitution  than  a  water-color, 
ret  it  ia  admitted  that  s-^^ie  colors  csed  in  oil-paintings  are  affected 
anfarorablj  by  moistcre.  and  are  insofficiently  protected  by  pure  oil 
De  Mayerce  affirms  that  indigo  fades  in  oil  without  Tarnish,  but  is 
durable  under  ramish.  and  the  following  quotation  from  Sir  Charles 
Eastlake's  "  ^laterials  for  a  History  of  Oil-Painting "  will  show  the 
peculiar  kind  of  danger  that  may  arise  from  damp : 

"  The  effect  of  mobture  on  rerdigris,  even  when  the  color  is  mixed 
with  oil,  as  noticed  by  Leonardo  da  Vinci,  shows  that  such  a  vehicle, 
unless  it  be  half  resinified,  affords  no  durable  protection  to  some  colors 
in  humid  climates ;  and  the  efficacy  of  resinous  solutions,  as  hydro- 
fugcs,  is  at  once  exemplified  by  the  fact  that  they  answer  the  end 
which  (unprepared)  oil  alone  is  insufficient  to  accomplish.  Colors 
which  are  easily  affected  by  humidity  require  to  be  protected  accord- 
ing to  the  extent  of  the  evil.  Whatever  precaution  of  this  kind  was 
requinitc  in  Italy  was  doubly  needed  in  Flanders.  The  superficial 
varnish  which  sufficed  in  the  extreme  case  referred  to  by  Leonardo 
was  incorporated  with  the  color  by  the  oil-painters  of  the  North.  So 
in  proportion  as  the  Flemish  painters  adopted  a  thinner  vehicle,  the 
protecting  varnish  was  applied  on  colors  which  the  Italians  could  safely 
leave  exposed,  at  all  events  till  a  general  varnish  was  spread  over  the 
work.  It  will  be  remembered  that  this  last  method  was  unnecessary 
in  the  original  Flemish  process,  according  to  which  the  colors,  being 
more  or  Ioms  mixed  with  varnish,  and  being  painted  at  once,  remained 
glossy,  and  needed  no  additional  defense." 

It  would  not  bo  safe,  however,  to  conclude  from  this  that  a  simple 
ooat  of  varnish  is  a  perfect  insurance  against  damp,  for  varnish  itself 
may  bo  ultimately  penetrated  by  damp,  as  Field  showed  in  his  chapter 


90 


THE  POPULAR  SCIEN^CE  MONTHLY. 


white-lead.     It  bas  been  remarked  that  a  certain  kind  of  i 
work  used  in  the  middle  ages  consisted  of  paint  applied  on  tin-foil  ai 
protected  by  glass.     Here  was  a  double  protection  against  damp,  tl 
before  and  tbe  tin-foil  behind,  the  glass  answering  to  the  vam: 
ipicture,  but  with  wore  complete  efficacy. 

Glass  is  now  largely  used  in  the  National  Gallery  for  the  protection 
of  oil-pictures,  but,  unfortunately,  the  common  objection  that  it  does 
not  allow  the  spectator  to  sec  the  picture  easily  is  but  too  well  founded. 
What  we  really  see  is  too  often  the  reflection  of  a  group  of  visitors  to 
the  gallery,  almost  aa  in  a  looking-glass.     This   happens   especially 
when  the  picture  is  a  dark  one,  and  many  of  the  finest  old  pictures 
dark.     Wo  are  sometimes  told  that  it  is  an  affair  of  focusing  the  e; 
and  that  If  we  look  as  we  ought  to  do  at  the  picture  itself,  and  not 
the  reflections,  we  shall  not  see  tbe  reflections.     What  really  happ 
is  this  :  If  we  look  at  the  reflections  of  the  visitors  we  see  them  w 
derfully  well,  down  to  the  most  minute  inventions  of  the  feminine 
tume,  and  if  we  look  at  the  jncture  we  see  it  in  a  confused  way  inl 
mingled  with  the  reflections.     This  being  so,  it  follows  that  privi 
owners  are  not  much  encouraged  to  put  their  pictures  under  glaas. 
may  be  objected  that  water-colors  are  habitually  jirotccted  in  this  w 
and  that  no  one  complains.     True,  but  in  the  first  place,  with  rcgi 
to  water-colors  we  have  no  choice,  as  any  fly  could  spoil  an  unproteci 
water-color  in  a  minute  ;  in  the  second  place,  a  drawing  in  wat 
color  is  usually  of  small  dimensions,  so  that  it  is  more  easily  » 
and,  lastly,  water-colors  are  generally  paler  than  oil-pictures,  so  tl 
they  do  not  make  such  jierfcct  mirrors.     A  dark  old  oil-picture  with 
sheet  of  plate-glass  before  it  is,  in  certain  lights,  almost  as  good  * 
mirror  as  if  the  glass  were  lined  with  quicksilver.     We  can  hr"  ''■ 
then,  include  glass  among  the  means  to  bo  recommended  for  pi 
ing  oil-pictures  from  damp,  and  must  trust  rather  to  the  dryness  of  the 
atmosphere  in  which  the  pictures  are  kept ;  and  yet  it  is  necessary 
avoid  excessive  heating,  which  in  certain  cases  produces  or  fav' 
cracking  and  destroys  by  detaching  paint  from  the  priming  of  the 
canvas. 

Canvas  may  not  seem  a  very  durable  material,  and  yet,  on  tbe 
whole,  it  is  preferable  to  wooden  panels,  for  it  may  truly  be  said 
wood,  as  it  was  said  of  the  arch  in  architecture,  that  it  is  never  at  r 
It  is  always  either  swelling  or  contracting,  and  if  a  composite  panel 
not  quite  scientifically  constructed,  it  is  sure  to  tear  itself  and  sh 
fissures.     Panels  are  therefore  usually  employed  for  small  works  onl; 
and  for  these  copper  would  be  better  still,  though  it  has  been  ua 
rarely.    If  a  panel  is  well  painted  on  the  back,  it  will  absorb  dam; 
less  readily,  and  this  precaution  is  very  easily  taken. 

Tlie  art  of  removing  a  painting  from  an  old  to  a  new  canvas  is  n 
80  well  understood  that  the  operation,  which  many  years  ago  seemi 
formidable,  is  now  performed  every  day  without  attracting  attentii 
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clean  off  the  old  one.  Olive-oil  does  not  dry  properly,  bnt  it  bMOflMt 
sticky  after  long  exposure  to  the  air,  and  nothing  conld  be  bettrr  oU- 
culaled  to  catch  and  retain  dust.  The  wisdom  of  our  ancestors  nuds 
them  rejoice  in  coats  of  varnish  applied  thickly  over  dirty  piclnr*»,  to 
lock  up  the  dirt  between  the  paint  and  the  varnish,  and  so  preserve  it  for 
the  delight  of  posterity.  Our  ancestors  liked  dingy  pictures,  and  tiie 
dirtier  they  were  tie  better  they  seem  to  have  liked  them.  Tlie  Presi- 
dent of  the  Irish  Academy,  in  a  witty  speech  that  I  regret  not  to  have 
kept,  said  that  in  Ireland  at  the  present  day  the  public  taste  reqnired 
that  a  picture  should  be  very  black,  and  that  it  should  not  cost  more  than 
six  jiounds.  Now,  dirt  is  a  great  help  to  darkness  of  complexion,  u 
we  all  know  by  the  faces  of  dirty  boys  in  the  streets,  and,  if  darknesB 
were  considered  a  merit  in  these  boys,  it  would  be  a  great  mistake  to 
wash  them. 

The  question  of  picture-cleaning  is  one  of  the  most  complicated 
that  can  be.  Suppose  you  leave  a  very  dirty  picture  as  it  is,  do  yott 
sec,  can  you  possibly  see,  what  the  artist  painted?  Assuredly  not} 
and  why  should  decent  people  tolerate  dirty  pictures  when  tboy  wiO 
not  tolerate  a  dirty  table-cloth  ?  The  answer  is  that,  if  the  picture 
could  be  cleaned  as  safely  as  the  table-cloth  it  would  be  done  without 
hesitation,  but  that  cleaning  may  posnbly  remove  light  glazce  «tA 
scumblings  .ilong  with  the  varnish,  and  that  if  these  glazes,  the  finish* 
ing  work  of  the  artist,  are  once  removed,  no  human  being  on  earth, 
except  the  artist  who  painted  the  picture,  can  replace  them.  But,  by 
tlie  time  a  picture  urgently  wants  cleaning,  the  painter  has  generally 
been  for  many  years  in  his  grave.  Therefore,  in  having  a  picture 
cleaned  you  are  risking  that  which  can  not  be  replaced.  All  this  has 
been  said  before,  but  the  arguments  for  and  against  picture-cle.ining 
have  usually  been  presented  in  a  controversial  manner  by  strong  parti- 
sans of  one  side  or  the  other,  and,  as  I  am  not  at  all  a  partisan  in  the 
matter,  I  may  be  able  to  state  the  case  more  fairly.  The  choice  of 
evils  is  this  :  To  escape  from  the  certain  evil  of  leaving  a  picture  con- 
cealed by  the  dirt  upon  it,  you  expose  it  to  the  possible  evil  of  remov- 
ing the  finishing  glazes.  Anybody  who  has  painted  a  picture  knows 
what  a  disaster  that  is.  The  degree  of  the  disaster  varies  with  differ- 
ent artists,  according  to  the  importance  of  the  glazes  in  their  system 
of  work.  To  remove  the  glazes,  even  partially,  from  a  Titian  i»  to 
destroy  (he  picture,  because  he  glazed  a  great  deal,  and  what  we  nil 
know  as  the  ri;  h  Titian  c^lor  required  that  method  for  its  production  ; 
bnt,  when  a  painter  has  used  a  more  direct  method,  painting  the  in- 
tended color  at  once,  or  nearly  bo,  then  the  removal  of  a  glaze  doe« 
not  destroy  the  character  of  the  picture,  though  it  may  diminish  ita 
beauty  and  charm.  To  remove  a  glaze,  in  any  case,  is  to  put  the  pict- 
ure back  from  a  finished  to  an  unfinished  st.ite  ;  this  is  exactly  what 
is  done,  and  the  degree  of  destruction  is  in  inverse  ratio  to  the  degree 
of  advancement  attained  in  that  unfinished  state.     But,  if  the  picture 
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tbe  work,  and  wbo  began  bj  cleaning  the  pictures  carefutly  and  poH 
ting  tbem  all  on  new  canrase*.*     In  this  state  the  new  canvas  showed 
tbroogfa  all  the  holes  like  the  skin  of  a  paaper  throngb  bis  shirt,  and 
erery  one  of  these  little  islands  of  new  canvas  had  to  be  colored  up  to 
the  tint  of  the  surrounding  paint,  or  rather  to  be  colored  like  tbe  paifll 
which  had  disappeared,  the  nature  of  it  having  to  be  guessed  froS 
what  renjained  round  about  it.    When  there  is  no  detail,  as  often  hajB 
pens  in  draperies  and  backgrounds,  this  is  not  extremely  difficafl 
though  it  requires  a  well-trained  eye  to  color  ;  but  when  detail  has  tfl 
be  invented  exactly  in  the  style  of  the  picture,  that  is  a  different  mat- 
ter, which  taxes  the  skill  of  the  restorer  to  the  utmost.     IIowevtM 
there  can  be  no  question  that  when  a  picture  is  so  injured  as  to  presefl 
hiatuses,  whether  by  holes  in  the  canvas  or  by  mere  removal  of  tifl 
paint,  it  is  an  absolute  necessity  to  have  them  filled  as  well  as  we  cafl 
Painting  is  not  in  the  same  position  as  literature  in  this  respect.   TheA 
are  numerous  unfinished  lines  in  the  "  ^neid,"  and  after  the  death  M 
Virgil  wo  are  told  that  Augustus  appointed  a  literary  commission,  ciH 
powered  by  him  to  remove  those  parts  which  were  glaringly  unfinishifl 
and  defective  (as  Virgil  himself  had  died  before  his  own  intended  ral 
visal  of  the  poem)  ;  but  we  are  also  told  that  Augustus  strictly  foM 
bade  the  revisers  to  add  anything  whatever  of  their  own.    We  all  feel 
that  no  hand  but  that  of  the  author  should  add  anything  to  a  poea^ 
wo  all  prefer  certain  fragments  of  Coleridge  and  Shelley  to  any  fini^l 
ing  that  would  involve  additions  by  a  reviser.     In  a  minor  degree  we 
object  to  restoration  in  sculpture,  though  here  we  tolerate  it  to  soni^ 
extent.     When  a  nose  is  broken  from  a  bust,  it  is  generally  restorefl 
and  so  is  a  finger  on  a  band  ;  but  prudent  conservators  of  museums  do 
not  often  attempt  the  restoration  of  an  arm  that  has  entirely  disap- 
peared.  These  distinctions,  as  well  as  our  greater  desire  for  tbe  restora- 
tion of  paintings,  are  all  perfectly  logical     A  hiatus  does  not  make  a 
poem  intolerable.     The  numerous  small  gaps  in  the  "  ...-Eneid "  have 
but  a  very  slight  effect  in  diminishing  the  reader's  satisfaction,  tbe 
reason  being  that  they  occur  one  at  a  time,  and  each  little  gap  is  fo 
gotten  in  the  interest  of  the  next  perfect  opening  of  two  pages  ;  but  i 
a  picture  all  the  gaps  are  seen  at  the  same  time,  and  distract  our  att 
tion  from  the  general  beauty  of  the  work.     A  Greek  bust,  howev 
lovely,  IS  a  torment  to  us  witbont  its  nose,  and  though  the  restored 
nose  may  not  be  so  good  as  tbe  lost  original,  it  allows  us  to  admire  tt 
beauties  of  the  brow  and  chin  in  peace.    If  we  shrink  from  the  restor 
tion  of  an  arm,  it  is  because  we  do  not  know  enough  about  the  arm 
that  has  been  lost  to  replace  it  satisfactorily,  but  the  lost  arm  is  nq 
spoiled  ;  it  is  simply  absent,  and  though  there  are  loss  and  niutilatic 

*  When  thla  Is  done  the  old  cutum  are  entirely  destroyed  by  friction  without  injur- 
ing the  pnint,  which  ia  then  fixed  on  the  new  canras.  A  painting  is  removed  from  k 
wooden  panel  by  firet  planing  the  wood  till  it  ia  very  thin,  after  wliich  what  remaias  ol 
tbe  wood  ia  destroyed  entirely  by  tbe  use  of  sand-paper  and  scrapeni. 
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ner,  and  enter  bj  any  door  that  happens  to  be  left  ajar.  In  this  vajr 
k  fine  black  rat  once  got  into  inj  study  and  remained  there  for  aeveral 
^ays.  I  heard  him  distinctly  behind  certain  heav'y  pieces  of  f  amitnr?, 
but  could  not  get  at  him.  He  did  a  great  deal  of  damage^  though 
happily  not  to  anything  of  much  value,  and  he  ended  his  career  in  a 
trap.  Had  I  been  away  from  home,  the  devastation  caused  by  that 
one  animal  might  have  been  serious.  But  bis  visit  taught  me  a  Icssun, 
as  he  especially  attacked  portfolios,  while  the  shallow  tin  boxes  on 
shelves  which  I  have  adopted  of  late  years  entirely  escaped  bis  atten- 
tions. It  is  astonishing  by  what  a  narrow  orifice  a  mouse  will  find  her 
way  into  any  place  that  she  desires  to  visit.  Drawers  are  sometime* 
so  constructed  that,  although  they  fit  well  in  front  (for  the  sake  of 
appearancea),  they  are  loose  in  the  chest  behind,  and  the  consequence 
is  that,  if  a  mouse  can  got  into  the  chest  anywhere,  she  has  all  the 
drawers  at  her  disposal.  The  first  use  she  will  make  of  any  precious 
papers  will  probably  be  to  tear  them  into  little  pieces  and  establish  a 
comfortable  nest  in  a  corner. 

In  my  article  on  "  The  Poor  Collector"  I  touched  briefly  npon  the 
question  of  frames.  We  have  already  noticed  the  curious  fact  that 
people  who  arc  strict  about  cleanliness  in  common  household  matten 
will  tolerate  dirty  pictures.  Very  dirty  frames  are  also  tolerated  in 
some  public  and  private  collections  ;  in  fact,  I  have  seen  collectio; 
where  the  notion  that  frames  and  pictures  would  be  the  better  for 
ing  clean  does  not  appear  to  have  dawned  upon  the  owner's  mi: 
Surely,  however,  it  is  with  these  things  as  with  all  other  things,  clei 
Hness  is  pleasing  in  itself  and  an  addition  to  the  charm  of  beauty, 
likes  to  see  a  ]iretty  child  with  a  clean  face  and  an  unspotted  f: 
though  it  might  still  be  recognized  as  a  pretty  child  if  it  lived  in  fill 
and  squ.ilor.  In  the  case  of  pictures  and  their  belongings,  dirt  is  es- 
pecially incongruous,  because  there  can  not  be  any  poverty  to  excuse 
it.  Pictures  and  their  frames  are  superfluities  in  any  case,  and  why 
tolerate  a  dirty  superfluity  ?  * 

A  word,  in  conclusion,  may  be  said  about  the  art  of  exhibiting 
things  to  advantage  in  private  rooms.  It  is  astonishing  how  few  peo- 
ple understand  the  simple  principle  that  some  works  of  art  may  be 
injurious  to  others  when  shown  by  the  side  of  them.  For  example, 
engravings  are  always  killed  by  paintings,  and  the  white  margins  of 

*  The  one  reason  for  dirty  frames  is  the  partial  burnishing  of  the  gilding.  OiV-gild- 
Ing  can  not  be  burnished ;  water-gilding,  which  takes  burnish,  can  not  be  washed  wHb 
water,  and  nothing  but  water  will  clean  a  flj'^potted,  dirtj  frame  eJToctoaDj.  Conse- 
quently a  frame  that  has  burnish  upon  it  can  only  be  dusted,  and  when  it  becomes  really 
dirty  it  must  be  sent  to  the  gilder ;  but,  as  regilding  is  expensive,  it  is  postponetl  aa  long 
as  possible — sometimes  for  a  lifetime,  and  even  for  more  than  one  generation.  With  oil- 
gilding  only  and  ont  thin  coat  of  vami.ih  over  the  gilding  (the  varnish  is  nearly  hnpcr. 
ceptible  if  properly  applied),  a  frame  may  be  washed  from  time  to  time.  This  boa  been 
said  already  in  the  paper  on  "  The  Poor  Collector,"  but  is  repeated  here  in  a  ooto  for 
T««don  who  have  not  that  paper  to  refer  to. 
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engravings  diminish  the  luminous  quality  of  paintings  ;  yot  there  are 
people  who  bang  paintings  and  engravings  in  the  same  room.     Again, 
there  are  others  who  would  not  do  that,  but  who  will  hang  paintings 
together  of  which  the  style  and  sentiment  are  so  absolutely  incongruous 
thiu  ibey  can  not  avoid  conflict,  and  require  entirely  diiferent  moods 
of  mind   for  the  right  appreciation  of  them.     Suppose  you  have  a 
gravely  furnished  room,  a  library,  and  one  or  two  portraits  in  it  of 
thoughtful  and  serious  men  painted  soberly  and  in  quiet  color,  would 
it  not  evidently  be  a  great  mistake  to  admit  into  that  room  any  picture 
vrhatevcr  that  should  disturb  the  pensive  tranquillity  of  the  place  ? 
Fancy  the  effect  if  you  admitted  a  gaudy  modem  portrait  of  an  over- 
dressed lady  with  a  smirk  upon  her  f&ce  as  she  sat  happy  in  her  glare 
Bid  glitUT  of  millinery  and  trinkets !     There  ought  to  be  in  every 
room  a  certain  prevailing  note  or  mood  of  the  human  mind  whatever 
it  may  be,  and  everything  should  be  kept  subordinate  to  that  one 
dominant  idea,  with  sufficient  variety  to  avoid  dullness,  but  without 
trmgression  of  the  limits  prescribed  by  the  idea.     In  a  word,  let  us 
'leal  unity  ;  let  us  avoid  the  incongruous.     A  room  may  contain 
;it  works  of  art,  but,  in  a  comprehensive  sense,  it  is  a  work  of 
»rt  in  itself,  and  the  first  necessity  for  every  work  of  :irt  is  unity.     If 
it  is  decided  that  the  note,  of  the  room  is  to  be  cheerfulness,  it  is  easy 
U)ke«p  faithful  to  that.     Light  in  itself  is  an  element  of  cheerfulness, 
wthe  wall  paper  will  be  light.     Water-colors  are  more  cheerful  than 
cil-|iuntings,  because  water-color  painting  is  apparently  slighter  and 
nor?  rapid  ;  it  conveys  better  the  idea  of  felicitous  dexterity.    Water- 
colora,  too,  may  have  margins,  and  the  white  of  the  margins  gives  much 
light  and  gayety  to  a  room.     Tlie  frames  must  bo  gilded,  because 
Duthing  is  so  cheerful  as  gilding  ;  but  they  must  not  be  heavy,  because 
mutiveness  is  oppressive  to  the  imagination.    The  pictures  themselves 
ihoald  be  generally  light,  and  the  coloring  as  bright  and  gay  as  it  can 
b« without  crudity.     In  such  a  room  we  do  not  want  melancholy  land- 
Ktpee  or  solemn-looking  personages,  but  we  want  blue  skies  and  sun- 
ihine,  merrily  rippling  waters,  human  life  in  youth  or  healthy  maturity, 
hippy  in  activity  and  love,  not  burdened  with  care  and  sorrow — all  in 
tli»t  '.vc(^'.  dreamland  of  the  poetic  imagination — 

Where  tho  Sowers  ever  blossom,  the  beams  over  shine." 

The  opposite  mood  of  thoughtful  gravity  is  not  by  any  means  in- 

frrior  on  a  motive,  and  it  is  more  in  consonance  with  the  habitual  fcel- 

'  mature  age.     The  greatest  of  all  artists  have  worked  in  tho 

^eiise,  and  our  noblent  pictures,  like  our  sweetest  songs,  "  are 

lat  tell  of  sriddest  thought,"  or,  if  not  quite  of  the  saddest,  still 

.  v...ii  qnietly  grave,  reflective  thought  which  is  "far  from  all  resort 

of  mirth."     Few  paintings  of  the  human  face  have  such  a  pennanent 

bold  upon  the  motnory,  or  are  so  often  looked  at,  or  for  so  many  mm- 

stcs  at  once,  as  th.it  picture  by  Francia  in  the  Louvre  which  is  simply 

TOt.  tXXX.—l 


98 


THE  POPULAR  SCIENCE  MONTHLY. 


called  the  "  Portrait  of  a  Gentleman."  Nobody  kno\ra  anythtog  wbat- 
ever  about  the  original,  but  the  "  gentleman  "  ia  so  sad  and  thoughtful 
that  we  dream  with  him,  and  see  the  world  through  his  luclar:' '  ' 
eyes.  In  minor  degrees  many  paintings  have  this  kind  of  attrai 
it  is  to  be  found  in  landscape  as  well  as  in  portrait  and  history,  and, 
if  a  few  thoughtful  works  are  brought  together  in  the  same  room, 
without  being  neutralized  by  anything  discordant  in  fumituro  and 
decoration,  their  effect  upon  the  mind  may  be  both  durable  and  pn>- 
foaod. — Longmav!s  Magazine. 


THE  EVOLUTION  OF  LANGUAGE. 


Bt  M.  A.  HOVELACQUE. 


^H  "TT^VEN  if  the  study  of  words,  as  it  is  carried  on  by  the  method  of 

^H  -12j     the  natural  sciences,  did  not  furnish  evidence  that  all  language  is 

^^  traceable  back  to  primordial  monosyllabic  elements,  observation  of  the 

t  language-processes  in  children  would  lead  to  that  conclusion.    Gestures 
and  physiognomical  motions  preceded  language  proper,  or  articulate 

1^^  language  ;  and  on  this  point  it  is  of  interest  to  compare  man  with  the 

^M  monkeys,  which  are  able  to  express  a  considerable  variety  of  feelings 

^m  by  the  play  of  the  muscles  of  the  forehead  and  the  eyebrows,  the  lips, 

^H  nose,  and  jaws.     If  asked  on  what  vocalization  depends,  we  should 

^H  answer  that  it  depends  solely  on  a  particular  sensation  being  stronger 

^H  than  others.    With  the  infant,  voice  is  provoked  at  first  by  some  uneasi- 

^1  ness  or  suffering  ;  and  it  is  not  till  a  later  period  that  it  responds  to  a 

^m  feeling  of  comfort  and  satisfaction.     But  in  either  case  the  first  emit- 

^^  sions  have  nothing  intentional  about  them,  and  there  is  no  link  of 

^^  volition  between  the  feeling  and  the  vocal  manifestation  of  it.     The 

^H  time  comes  at  last  when  the  child,  beginning  to  perceive  what  is  going 

^1  on  around  him,  remarks  that  they  always  come  to  his  help  when  he 

^H  has  committed  the  act  of  utterance  ;  and  he  has  from  that  time  learned 

^H  by  experiment  the  use  of  his  vocal  power.      He  employs  it  at  first  in  a 

^H  very  general  and  vague  way  ;  but,  as  he  is  taught  by  experience,  he 

^H  learns  to  exercise  it  more  precisely,  more  in  accordance  with  his  voli- 

^H  tion,  and  to  adapt  the  vocal  emission  to  the  results  he  wishes  to  bring 

^H  about-     lie  also  perceives  the  greater  facility  of  expression  it  gives 

^H  him,  and  so  goes  on  developing  his  precions  faculty  as  be  continues  to 

^H  exercise  it.     Tylor  has  clearly  brought  out  the  fact  that  savages  have 

^H  in  a  high  degree  the  power  of  expressing  their  ideas  directly  by  emo- 

^H  tional  tones.     These  tones,  or  interjections,  are  the  first  elemcnta  of 

^■^  grammatical  language.     The  same  author  has  also  remarked  another 

L  fact,  that  children  not  more  than  three  or  four  years  old,  for  example, 

^B  are  .wont  to  observe  the  play  of  features,  attitude,  and  gestures  of  the 
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nonnce  any  syllabic  that  is  found  in  the  name  of  a  near  male  relattT«J 
Bnt  these  arc  gpocial  usages,  temporary  fashions,  and  have  notbinM 
whatever  to  do  with  the  structure  of  the  language.  Then,  again,  wfl 
witness  the  creation  of  new  words  every  day,  but  these  words  art* 
always  formed  according  to  analogies  with  already  existing  words. 
They  may  be  happy  inventions  or  awkward  attempts,  bat  they  are, 
never  pure  creations  or  wholly  fanciful.  J 

A  second  objection  to  the  classification  of  linguistic  among  scionfl 
tifio  studies  rests  upon  the  fact  that  whole  peoples,  and  even  races,  aiH 
capable  of  abandoning  their  own  language  and  adopting  another.  Tba 
fact  is  undeniable  ;  but  it  is  also  undeniable  that  language  is  indov 
pendent  of  history  ;  and,  to  take  one  example  among  many,  we  h»T«' 
seen  Latin  go  on  in  its  evolution  in  Gaul,  Spain,  and  Roumania,  after 
having  been  adopted  by  the  barbarians. 

It  is  proper  to  say  something  here  about  so-called  mixed  languages, 
which  are,  however,  not  at  all  hybrid  in  their  structure,  but  havAl 
simply  admitted  foreign  words  into  their  vocabularies.     With  all  thd 
Persian  and  Arabic  words  it  contains,  the  Turkish  language  is  evi- 
dently and  only  Altaic.     The  Araacanian  language,  although  it  has 
received  a  host  of  Spanish  words,  is  a  purely  American  idiom.     Eng- 
lish is  Germanic,  although  its  vocabulary  is  loaded  with  words  ofl 
Latin  origin.     The  French  language  was  introduced  into  England  by* 
the  Norman  conquest  in  the  eleventh  century.     From  the  two  lan- 
guages which  were  then  found  in  the  presence  of  one  another,  thai 
Anglo-Saxon  and  the  French,  it  has  been  usually  said  that  a  mixca 
language  was  formed — the  English.     This  assertion  is  very  inezactJ 
from  the  morphological  point  of  view.     French,  after  the  conqnes^ 
became  the  language  of  the  court  and  of  justice,  while  it  entered  inttn 
the  popular  language,  the  Anglo-Saxon,  only  as  to  its  vocabulary ;  but 
there  it  made  a  deep  impression.     Of  43,000  words  in  the  Engli.sh  l3D4 
guage,  BS  they  occur  in  the  dictionary,  more  than  29,000  are  of  Roman 
origin,  while  only  13,000  or  14,000  are  of  Germanic  origin,  or  Anglo* 
Saxon  ;  yet  the  English  language  is  wholly  Germanic  in  its  slructurc" 
Tl]e  remains  of  the  declensions  of  nouns  and  of  the  conjugations  of 
verbs  are  Germanic,  with  no  Latin  about  them.     Another  example  oCI 
the  kind  is  found  in  the  Basque  language,  three  quarters  of  the  yom 
cabulary  of  which  is  to-day  Romanic  ;  yet  the  fact  does  not  prerpn|l 
the  language  from  having  a  pecuH.irly  individual  structure  and  fondl 
wholly  free  from  Romanic  elements  in  its  grammar.  \ 

In  short,  the  processes  of  linguistic  study — which  have  nothing  in 
common  with  those  of  the  study  of  philology — domonstr.ite  that  tbta 
linguist  studies  the  anatomy  of  forms  just  as  the  botanist  and  zoOlo4 
gist  do. 

Another  objection  to  the  scientific  view  of  linguistics  is  more- 
specious,  but  not  more  solid.  It  is  that,  since  articulate  language  can 
not  be  produced  without  vocal  organs,  it  can  not  be  regarded  as  ao 
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a  pure  and  eimplo  succession  of  isolated  roots.  It  is  erident  that  the 
first  process  of  elocution  was  of  this  character.  Expression  was  found 
in  uttering,  one  after  another,  monosyllables  which  were  sometimes 
undoubtedly  onomatopoetic — imitations  of  noises,  sounds,  and  cries. 

Existing  tnonosyllabic  languages  have  singularly  improved  tipon 
this  primitive  process,  while  they  have  still  remained  monosyllabic 
They  have  not  created  grammar,  there  being  no  stmcture  in  their 
words,  but  they  have  created  a  syntax.     This  syntax  consists  in  the 
position  in  the  phrase  given  to  the  different  root-words.     The  plac« 
which  any  monosyllable  occupies  in  the  phrase  determines  the  mean- 
ing of  that  monosyllable.     The  same  process  of  syntactical  arrang*- 
ment  comes  back  into  use  in  the  existing  analytical  languages  that  are 
most  advanced  in  decadence.     When,  for  example,  we  say  in  English, 
"  Peter  likes  John,"  we  are  obliged  to  put  the  word  Peter  at  the  be- 
ginning of  the  phrase,  and  John  at  the  end  ;  for  both  words  have  lost 
every  raorphological  distinction  that  could  show  which  of  them  is  the 
subject  and  which  the  object.     It  is  not  so  in  the  synthetical  lai 
guages  in  which  the  subject  and  the  object  are  distinguished  by 
form  of  the  word,  and  position  in  the  phrase  is  of  little  importan 
Thus,  to  say  in  Latin  that  the  Helvetians  sent  legates,  we  say  ind 
ferently,  Jlelvetii  legates  mUerunt,  or  Legatos  misemnt  Htlvetii ;  the 
form  in  which  the  two  nouns  are  put  deiiiiing  their  respective  func- 
tions. 

In  Chinese,  the  root  which  is  to  be  the  subject,  or  nominative  in  ft 
phrase,  takes  its  place  before  the  root  that  has  the  significance  of  a 
verb.  By  thus  assigning  to  the  subject-word  a  fixed  place  in  the 
phrase,  the  want  of  the  grammatical  elements  which  in  Greek  and 
Latin  char-icterize  the  nominative  case  is  obviated.  In  a  monosyllabic 
language,  in  short,  there  is  no  grammar  ;  there  are  no  substantive 
forms,  no  verbal  forms,  or  declensions,  or  conjugations,  or  gender, 
moods,  or  tenses,  nothing  but  syntax,  or  "  putting  together."  This, 
moreover,  is  what  we  shall  more  ea.><ily  grasp  in  studying  the  transi- 
tion from  monosyllablism  to  agglutiuation,  or  the  passage  from  the 
first  to  the  second  linguistic  phase. 

This  transition  or  evolution  takes  place  in  a  very  simple  waj^H 
Some  word-roots  abdicate  a  part  of  their  meaning  and  become  simpWH 
elements  of  relation,  while  others  retain  their  full  and  independent 
signification.  In  Chinese  and  in  other  existing  monosyllabic  lan- 
guages, we  find  this  division  of  words  into  "  full "  words  (which  wo 
may  translate  into  English  by  a  noun  or  a  verb)  and  "  vacant "  wonls, 
the  primary  sense  of  which  has  gradually  become  obscured,  and  which 
have  come  to  define  more  exactly  or  limit  the  broad  sense  of  the  "  full " 
words.  It  is  an  interesting  fact  that  a  similar  process  has  been  em- 
ployed at  a  much  later  stage  in  languages  which  have  re.iched  a  high 
degree  of  development.  Thus,  in  Latin,  besides  the  word  circut, 
a  circle,  we  find  circwn,  around,  a  bind  of  vacant  word,  denoting 
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loTO  ;  tlvinmVi,  to  love  one's  self  ;  and  bo  00,  in  wfaiob  tbe  dcriratire 
elemento  indicate,  in  tbe  various  forms,  negation,  causation,  the  reflex- 
ive quality,  and  other  ideas,  which  in  our  language  have  to  be  ei- 
pressed  by  separate  words. 

Tbe  larger  number  of  languages  arc  in  the  secondary  or  agglutina- 
tive stage.  Among  them  are  tbe  negro,  Malay,  Polynesian,  Dra- 
vidian,  Altaic,  Basque,  and  American  languages  or  families  of  lan- 
guages. But  community  of  structure  is  no  sign  of  relationship  ;  it 
only  indicates  that  two  or  more  languages  are  in  the  same  stage  of 
evolution. 

Some  languages  have  made  but  little  progress  in  agglntinatii 
while  others  have  advanced  a  great  way  in  it.  Some  of  the  Weat 
African  negro  languages  still  use,  with  agglutinative  forms,  procei 
that  appertain  to  tbe  monosyllabic  structure.  Those  arc  nut  cases 
return  to  ancient  forms,  but  are  survivals  of  ancient  forms  in  the 
midst  of  more  complex  formations.  Some  idioms,  also,  perpetually 
betray  the  evidences  of  the  passage  from  monosyllablism  to  aggluti- 
nation. Such  languages  have  no  literary  value,  and  are  not  at  all 
prominent ;  but  they  are  like  those  obscure  vegetable  or  animal  spe- 
cies which  are  frequently  richer  in  facts  for  the  botanist  or  zoulogifl 
than  other  species  that  are  usually  esteemed  much  more  usefol  of 
beautiful. 

It  is  not  quite  so  easy  to  exjilain  the  phenomena  of  the  evolutiod 
from  agglutination  to  flexion.  The  piinciple  by  which  the  evolutioa 
takes  place  is  that  of  a  phonic  modification  of  the  root.  In  the  Indo- 
European  languages,  among  which  arc  included  tbe  Saniskrit,  Persia^ 
Greek,  Latin,  etc.,  evolution  took  place,  according  to  M.  Victor  HcnrjB 
not  only  in  this  way,  but  by  an  agglutination  of  infixes  also.  But  tha 
point  is  not  yet  cleared  up.  I 

If  we  consider  the  ancient  languages  of  the  Indo-European  familj| 
— Sanskrit,  Greek,  and  Latin — we  shall  find  that  they  are  in  differcj 
degrees  synthetic  ;  while,  if  we  examine  the  characters  of  the  modexB 
branches  of  the  family,  we  shall  discover  that  they  are  analytical,  ThO 
effect  is  the  work  of  linguistic  decadence,  which  has  been  less  rapid 
in  the  Slavic  languages  than  in  the  Germanic,  iu  the  Germanic  lha& 
in  the  Romanic  languages,  fl 

This  decadence,  which  constitutes  a  new  phase  of  evolution,  is  nol 
brought  about  by  chance.  Regarding  it  phonetically,  we  see  in  it  thd 
results  of  the  least  effort.  Diphthongs  are  condensed,  as  when  in  Latifl 
veitoa  and  dcivos  become  vicrts  and  deus.  Assimilation  takes  plaofl 
among  tbe  consonants,  as  when  noctem,  night,  becomes  tiotte,  or  aejM 
tcm,  seven,  sctte,  or  when  the  earlier  s-sound  is  softened  into  a  eimptfl 
aspirate.  A  considerable  number  of  phonetic  variations,  which  bafl# 
persons  not  familiar  with  linguistic  studies,  are  justified  by  comparison 
with  other  words. 

Grammatical  decadence  also  corresponds  with  a  simplification.    Tfaa 
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•iiage,  of  which  the  comparison  of  the  San- 
,  irid  Gertnanic  languages  has  enahlod  us  to 
restore  the  iraportaDt  forms,  possessed  a  rich  system  of  declensions. 
IaUb  lost  a  part  of  its  coses,  and  had  of  others  only  vestiges.  Old 
Fkcoob  went  a  step  further,  and  only  kept  two  cases,  the  subject  and  the 
object  cases  ;  and  even  this  greatly  simplified  declension  disappeared 
ID  the  fourteenth  century,  and  the  French  language  became  wholly 
■oalyttcal,  yet  not  without  preserving  traces  of  the  two  cases  of  th« 
middle  ages  in  the  double  forms  of  some  of  its  words. 

The  simplification  of  declension  appears  in  all  modem  languages. 
la  Persian  there  is,  properly,  no  declension.  The  dative  and  accusa- 
tive are  erpressed  by  adding  prepositions  to  the  noun,  the  genitive  by 
syntactical  arrangement.  Modern  Greek  has  lost  the  forms  of  the 
dnal  number  and  of  the  dative  case.  Among  the  Semitic  languages, 
eairent  or  spoken  jVrabic  has  dropped  the  terminations  by  which  the 
eases  are  distinguished  in  literary  Arabic.  In  vulgar  Arabic  the  cases 
are  distinguished  by  the  position  of  the  words  or  the  use  of  preposi- 
tions. The  same  analytical  phenomena  may  be  observed  in  the  con- 
jugations. In  the  original  Indo-European  system,  the  perfect  was 
formed  by  the  reduplication  of  the  root.  Latin  formed  its  perfects  by 
compositions  of  words  in  which  the  auxiliaries  were  partly  disguised 
as  terminations,  and  in  modern  languages  the  analytical  process  has 
been  farther  carried  out.  The  same  process  is  going  on  in  the  future 
tenses,  which  in  English  have  reached  the  ultimate  stage  of  it.  Deca- 
dence sometimes  proceeds  by  the  primary  value  of  a  form  or  a  word 
being  forgotten.  French  affords  some  curious  examples  of  this.  Take 
the  words  lucHf,  uvula,  and  licrre,  ivy,  which  are  from  the  Latin  uveta, 
kedtrtt.  In  old  French  they  were  written  uefte,  hierre.  When  the 
article  was  prefixed  they  appeared  as  Puette,  Fhierre.  Then  the  mean- 
log  of  the  article  was  forgotten  or  misconceived,  and  it  was  written  as 
a  part  of  the  words.  It  then  had  to  be  supplied  again,  and  so  the 
French  say  now  la  Incite,  la  licrre.  lliis  deformation  took  place  natu- 
rally and  without  intention. 

I  come  now  to  speak  of  the  straggle  for  existence  which  is  con- 
stantly going  on  between  languages  geographically  near  to  one  an- 
other and  between  different  dialects  of  the  same  language.  Unless 
one  of  the  idioms  is  specially  favored  in  the  struggle  by  political  cir- 
camstances.  it  is  evident  that  the  one  which  is  most  advanced  in  evo- 
lution will  gain  upon  those  which  are  less  advanced  :  this  fact  can  be 
established  by  many  examples.  Thus,  in  the  territory  which  is  now 
France,  Latin,  introduced  into  Gaul  by  a  relatively  small  number  of 
ins,  shortly  surpassed  the  Celtic  di.-ilects.  The  French  language  is 
rholly  Latin,  having  retained  from  the  Celtic  only  a  few  recollections 
in  iU  vocabulary  ;  but,  when  the  Germans  esUblished  themselves  in  a 
large  part  of  Gaul,  instead  of  giving  their  language  to  the  conquered 
poiralatJon,  they  abandoned  it  in  the  end  and  adopted  the  neo-Latin, 
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which  afterward  became  French  ;  and  the  French  language  S»  no  raon 
Germanic  than  it  is  Celtic.  Natural  selection  has  mused  the  dlM^ 
pearance  of  a  considerable  number  of  idioms.  Langnages  which  cuci 
into  conflict  are  like  groups  of  animals  that  have  to  struggle  with  oti 
another  for  existence.  They  must  gain  upon  their  competitors,  or  ifl 
sign  themselves  to  disappear  liefore  them.  Just  as,  in  the  contest  fol 
life  and  development,  the  best-armed  races  finally  prevail  OYer  tfaoM 
which  are  less  favored,  so  languages  which  are  best  served  by  tbd| 
own  aptitudes  and  by  external  circumstances  prevail  over  those  whofl 
evolutive  force  is  less  considerable,  and  over  those  which  bistoricfl 
conditions  have  less  well  prepared  for  the  combat.  In  France,  !■ 
French,  the  ancient  laru/ue  (Totl  gradually  supplanted  the  langue  (Tm 
the  Corsican,  the  Breton,  the  Flemish,  and  the  Basque.  In  the  BritJfl 
Islands,  English  eclipsed  the  Celtic  languages,  Irish,  Scotch,  Manx,  all 
Gaelic,  and  will  shortly  have  supplanted  the  Cornish.  German  hfl 
overcome  a  number  of  Slavic  idioms. 

Another  kind  of  selection  is  going  on  within  the  language  itself 
with  reference  to  the  use  of  particular  forms  and  words.  In  refe; 
to  this,  the  study  of  dialects  is  of  great  interest.  Dialects  should 
be  regarded  as  degenerate  conditions  of  literary  languages.  Th^ 
languages  are  simjily  fortunate  dialects,  whose  rival  dialects  haveb 
less  favored.  We  are  constantly  meeting  in  dialects  forms  and  wo 
which  their  sister  literary  langnages  have  not  preserved  ;  and  this  fact 
gives  dialects  an  important  place  io  the  study  of  the  natnral  history  of 
language. 

The  fact  that  some  idioms  have  been  lost  has  been  disadvanta; 
to  linguistic  studies  because  intermediate  forms  have  thereby  dis; 
peared,  the  eiislcnce  of  which  would  have  explained  many  livi; 
forms.     In  this,  again,  we  have  presented  in  language  something  co 
parable  to  what  has  taken  place  among  animals  and  plants.     Mo; 
over,  a  linguistic  sjMJcies,  once  extinct,  can  never  be  brought  back 
life.     It  has  been  only  a  little  while  since  the  Tasmanians  disappea: 
and  their  language  wilh  them.     Those  people  who  were  the  prodm 
of  a  long  ethnic  evolution  can  never  be  brought  back ;  no  more  can  a 
language  like  theirs,  which  was  also  the  product  of  a  long  devel 
ment,  be  revived.     So  in  the  world  of  animals  and  plants,  the  disai 
pearance  of  a  species  is  always  definitive  ;  to  bring  it  hack  lo  «  oi 
life  would  require  the  impossible  return  of  the  conditions  of  evei 
kind  which  had  brought  it  up  to  the  stage  which  it  had  reached  at  t! 
moment  of  its  extinction. 

I  should  be  satisfied  if  I  could  believe  that  this  review,  perhaps  t 
rapid,  has  made  evident  the  interesting  fact  of  the  life  and  evolutii 
of  languages.  To  say  life  of  language  does  not  seem  siiflicicnt,  f« 
that  word  only  gives  the  idea  of  a  simple  state  of  activity.  The  wo] 
tvohUion  ia  more  rigorously  exact.  We  find  ourselves,  in  fact,  in 
presence  of  successive  dovolopments  of  an  entirely  natural  order. 
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dcrer  and  a  vagabond  on  the  face  of  the  waters,  leading  what  the  k'i- 
entific  meu  prettily  describe  as  a  pelagic  exi!iteQC«,  and  mucL  more 
frequently  met  M'ith  in  the  open  sea  than  among  the  slialluws  and 
sand-banks  which  are  to  form  the  refuge  of  bis  maturer  years.     But 
soon  his  WanihrjdhTc  are  fairly  over :  the  transparency  of  early  yonth 
fades  out  with  Lim  exactly  as  it  fades  out  in  the  human  subject : 
begins  to  seek  the  recesses  of  the  sea,  settles  down  quietly  in  a  • 
forlabic  hollow,  and  gives  up  his  youthful  Bohemian  aspirations 
favor  of  safety  and  respectability  on  a  sandy  bottom.    This,  of  cour 
is  all  as  it  should  be  ;  in  (bus  sacrificing  freedom  to  the  necessities  ( 
existence  he  only  follows  the  universal  rule  of  animated  nature.     Bo 
like  all  the  rt-st  of  us  when  we  settle  down  into  our  final  groove, '. 
sliorlly  begins  to  develop  a  tendency  toward  distinct  one-sidedncss. 
Lying  flat  on  the  sand  upon  his  left  check  and  side,  he  quickly  unde 
goes  a  strange  metamorphosis  from  the  perfect  and  symmetrical  to  ' 
lopsided  condition.     His  left  eye,  having  now  nothing  in  particular  1 
look  at  on  the  sands  below,  takes  naturally  to  squinting  a.s  hard  as 
can  round  the  corner,  to  observe  the  world  above  it ;  and  so  effectually 
does  it  m.inage  to  squint  that  it  at  last  pulls  all  the  socket  and  su 
rounding  parts  clean  tound  the  head  to  the  right  or  upper  surface, 
short,  the  young  sole  lies  on  his  left  side  till  that  half  of  his  fa 
(except  the  mouth)  is  compelled  to  twist  itself  round  to  the  oppositl 
cheek,  thus  giving  him  through  life  the  appearance  constantly  depre- 
cated by  nurses  who  meet  all  unilateral  grimaces  on  the  part  of  their 
charges  with  the  awful  suggestion,  "  Suppose  you  were  to  be  struck 
BOl"    The  young  sole  is  actually  struck  so,  and  remains  in  that  dis- 
tressing condition  ever  afterward.  ^ 
This  singular  early  history  of  the  individual  sole  evidently  recapifl 
ulates  for  us  in  brief  the  evolutionary  history  of  the  entire  group  fl 
which  he  belongs.     It  is  pretty  clear  (to  believers,  at  least)  that  tifl 
prime  ancestor  of  all  the  flat-fish  was  a  sort  of  cod,  and  that  his  dfl 
Bccndants  only  acquired  their  existing  flatness  by  long  persistence  {■ 
the  pernicious  habit  of  lying  always  entirely  on  one  side.     Why  tifl 
primeval  flat-fish  first  took  to  this  queer  custom  is  equally  easy  to  uH 
derstand.     Soles,  turbots,  plaice,  brill,  and  other  members  of  the  flafl 
fish  family  are  all,  as  we  well  know,  very  excellent  edible  fishes.    TheH 
edibility  Is  as  highly  a))preciated  by  the  sharks  aTid  dog-fish  ns  by  tifl 
enlightened  public  of  a  Christian  land.    Moreover,  they  arc  ill-provideJP 
with  any  external  protection,  having  neither  fierce  jaws,  like  the  pike 
and  shark  ;  efficient  weapons  of  attack,  like  the  sword-fish  and  the  ele«l 
trie  eel ;  or  stout  defensive  armor,  like  the  globe-fish,  the  file-fi*h,  anfl 
the  bony  pike,  whose  outer  covering  is  as  effectually  repellent  as  that  <fl 
a  tortoise,  an  armadillo,  or  a  hedgehog.   The  connection  between  tbe^f 
apparently  dissimilar  facts  is   by  no  means  an  artificial  one.     FilH 
which  possess  one  form  of  protection  seldom  require  the  additionfl 
aid  of  another :  for  example,  all  the  electric  fish  have  scaieless  bodiflfl 
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tion  ;  in  other  words,  she  has  managed  it  bj  the  soles  with  swim-b! 
ders  being  always  promptly  devoured.  Originally,  we  may  well  sni 
pose,  the  aucoRlral  sole,  before  he  began  to  be  n  sole  at  all  (if  I  ma' 
be  permitted  that  frank  Uibcmicism),  possessed  this  useful  aSrostati 
organ  just  like  all  other  kinds  of  fishes.  But  when  once  be  took 
larking  on  the  bottom  and  trying  to  pass  himself  ofF  as  merely  a 
of  the  surrounding  sand-bank,  tho  article  in  question  would  obvioosl 
be  disadvantageous  to  him  under  his  altered  circumstances.  A  bit 
the  sand-bank  which  elevates  itself  vertically  in  the  water  on  a  con 
of  side-fins  is  sore  to  attract  the  unfavorable  attention  of  the  nei; 
boring  dog-fish,  who  love  soles  like  human  epicures.  Accordingl; 
every  aspiring  sole  that  ever  sought  to  rise  in  the  world  with  und 
levity  was  sure  1o  be  snapped  up  by  a  passing  foe,  who  thus  effectual! 
prevented  it  from  passing  on  its  own  peculiar  aspirations  and  swi 
bladder  to  future  generations.  On  the  other  hand,  the  nnaspirii 
eoles  that  hugged  the  bottom  and  were  content  to  flounder  along  c 
tentedly  sidewise,  instead  of  assuming  the  perpendicular,  for  the  sal 
of  appearances,  at  the  peril  of  their  lives,  lived  and  flourished  to  a  goi 
old  age,  and  left  many  successive  relays  of  spawn  to  continue  ih 
kind  in  later  ages.  The  swim-bladder  would  thus  gradually  atropl 
from  disuse,  just  as  always  happens  in  the  long  run  with  practic 
functionless  and  obsolete  organs.  The  modem  sole  bears  about 
petually  in  his  own  person  the  mark  of  his  unenergetic  and  slnggi 
ancestry. 

At  the  same  time  that  the  young  sole,  setting  up  in  life  on  his  o 
account,  begins  to  lie  on  his  left  side  only,  and  acquires  hia  adult  ob- 
liquity of  vision,  another  singular  and  closely  correlated  change  begins 
to  affect  his  personal  appearance.     He  started  in  life,  you  will  remeni^ 
ber,  as  a  transparent  body  ;  and  this  transparency  is  commonly  foui 
in  a  great  many  of  the  earliest  and  lowest  vertebrate  organisms, 
fessor  Ray  Laukcster,  indeed,  who  is  certainly  far  enough  from  beii 
a  fanciful  or  imaginative  person,  has  shown  some  grounds  for  belie 
ing  that  our  earliest  recognizable  ancestor,  the  primitive  vertebral 
now  best  represented  by  that  queer  little  mud-fish,  the  lancelet,  aa 
as  by  the  too  famous  and  mucb-abused  ascidian  larva,  was  liims' 
perfectly  translucent.     One  result  of  this  ancient  transparency  we  st 
carry  about  with  us  in  our  own  organization.    The  eye  of  man  and 
other  higher  animals,  instead  of  being  a  modification  of  the  skin  (as 
the  case  with  the  organ  of  vision  in  invertebrates  generally),  consii 
essentially  of  a  port  of  bag  or  projection  from  the  brain,  turned  inside 
out  like  the  finger  of  a  glove,  and  made  by  a  very  irregular  arr.in] 
ment  to  reach  at  l«*t  the  outside  of  the  face.     In  the  act  of  bei 
formed,  the  hum.in  eye  in  fact  buds  out  fr.im  the  body  of  the  b 

and  gradually  elongate"  itnelf --  ~  ■  -"  •■'"  ''^Ik  or  handle, afterwai 

known  m  the  optic  wrxo,     1  ''"  snggests,  a*  a  proba- 

ble explanation  of  this  quaint  and  Rp«>*r«»tlf  rathor  roundabout  ar- 
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colored  brown  or  gray,  and  still  more  those  which  were  " 

or  light  pink,  would  be  at  once  spotted,  snapped  up,  .,\a\ 

Hence  in  every  generation  the  ever-surviving  sole  or  turbol  wa«  the 
one  whose  spots  happened  roost  closely  to  harmonize  with  the  gencTi 
coloration  of  the  surrounding  bottom.  As  these  survivors  would  alo 
intermarry  and  bring  up  future  families  of  liite-minded  habits,  it  wonll 
naturally  result  that  the  coloration  would  become  fixed  and  settled  i 
a  hereditary  type  in  each  particular  species.  Meanwhile,  the  eyefl  of 
the  enemies  of  flat-fish,  ever  on  the  lookout  for  a  nice  juicy  plaice  or 
flounder,  would  become  educated  by  experience,  and  would  grow 
sharper  and  ever  sharper  in  detecting  the  flimsy  pretenses  of  insnfl 
cicntly  imitative  or  irregularly  colored  individuals.  Natural  selectifl 
means  in  this  case  selection  by  the  hungry  jaws  of  starving  dog-figb. 
When  once  the  intelligent  dog-fish  h.i8  learned  to  appreciate  the  fact 
that  all  is  not  sand  that  looks  sandy,  you  may  be  sure  be  exercises  a 
most  vigilant  superintendence  over  every  bank  he  happens  to  come 
upon.  None  but  the  most  absolutely  indistinguishable  soles  are  at  all 
likely  to  escape  his  interested  scrutiny. 

The  mere  nature  of  the  bottom  upon  which  they  lie  has  thus  helped 
to  become  a  differentiating  agency  for  the  various  species  and  varioties 
of  flat-fish.  Soles,  which  easily  enough  avoid  detection  on  the  sandj 
flats,  would  soon  be  spotted  and  exterminated  among  the  pebbly  ridj 
beloved  of  plaice,  or  the  shingly  ledge  especially  affected  by  tb 
rough-knobbed  turbot.  Flounders,  whose  coloring  exactly  adap 
them  to  the  soft  ooze  and  shallow  mud-banks  at  the  mouths  of  river 
would  prove  quite  out  of  place  on  the  deep  pools  of  the  channel,  coi 
ered  with  pale-yellow  sand,  where  the  pretty  lemon  sole  is  most 
home.  In  the  case  of  the  true  sole,  too,  the  long,  graceful,  sinuon? 
fringe  of  fins  is  bo  arranged  that  it  can  fit  accurately  to  the  surface  oa 
which  the  fish  is  lying,  and  so  add  in  a  great  measure  to  the  appea 
ance  of  continuity  with  the  neighboring  sands.  A  sole,  settling  don 
on  a  ribbed  patch  of  sand,  can  thus  accommodate  its  shnpe  to  tl 
underlying  undulations,  so  that  it  is  almost  impossible  to  distinguld 
its  outline,  even  when  you  know  exactly  where  to  look  for  it.  Sok 
are  very  clever  at  choosing  such  deceptive  hiding-places,  and  vcr 
seldom  openly  expose  themselves  on  a  flat  horizontal  surface.  Mo 
over,  whenever  they  settle,  they  take  care  partially  to  bury  thcroselva 
in  the  sand,  with  a  curious  sidelong  flapping  motion,  and  so  still  more 
effcctnally  screen  themselves  from  intending  observers. 

I  may  note  in  passing  that  sach  correspondence  in  color  with  the 
general  hue  of  the  surrounding  medium  is  especially  common  wherev« 
a  single  tone  predominates  largely  in  the  wider  aspect  of  natur 
Arctic  animals,  as  everybody  knows,  are  always  white.  Ptarmij 
and  northern  hares  put  on  a  snowy  coat  among  the  snows  of  wintt 
The  uncommercial  stoat  needlessly  transforms  himself  on  the  approaci 
of  cold  weather  into  the  expensive   and   much- persecuted  emtin^ 
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fish.  Some  bare  taken  to  lying  most  frequently  on  one  side  and  aoow 
on  the  other ;  but  it  is  interesting  to  note  that  when  a  normally  right- 
sided  individual  has  happened  to  lie  with  his  left  side  uppermost  that 
side  becomes  colored  and  distorted  exactly  the  same  as  in  his  more  cor- 
rect brethren.  This  shows  how  purely  acquired  the  whole  habit  must 
be.  It  points  back  clearly  to  the  days  when  flat-fish  were  still  merely 
a  sort  of  cod,  and  suggests  that  their  transformation  into  the  nnsym- 
metrical  condition  is  merely  a  matter  of  deliberate  choice  on  their  own 
part.  Indeed,  there  seems  good  reason  to  believe  that  many  yo<ing 
flat-fish  never  undergo  this  change  at  all,  but  swimming  about  freely 
in  the  open  sea  assume  that  peculiarly  elongated  and  strange  farm 
known  as  the  leptocephalic. 

I  don't  mean  to  say  that  all  leptocephali  are  originally  the  offspring 
of  flat-fishes,  but  some  probably  are  ;  and  so  a  word  or  two  about  these 
monstrous  oceanic  idiots  and  imbeciles  may  not  be  here  out  of  place. 

Lolling  about  lazily  in  the  open  ocean  a  number  of  small,  long,  rib- 
bon-like fish  are  frequently  found,  quite  transparent  and  glassy  in  ap- 
pearance, with  no  head  at  all  to  speak  of,  but  furnished  with  a  pair  of 
big  eyes  close  beside  the  tiny  snout.  They  are  languid,  boneless,  wonu- 
like  creatures,  very  gelatinous  in  substance,  and  looking  much  like  peU 
lucid  eels  without  the  skin  on.  For  a  long  time  these  leptocephali  (u 
they  are  called)  were  supposed  to  be  a  peculiar  class  of  fishes,  but  they 
are  now  known  to  be  young  fry  of  various  shore-haunting  kinds,  which 
have  drifted  out  into  the  open  ocean,  and  had  their  development  per- 
manently arrested  for  want  of  the  natural  environment.  They  arc  in 
fact  fish  idiots,  and  though  they  grow  in  size  they  never  attain  real 
maturity.  If,  as  some  authorities  believe,  many  of  these  queer  idiotic 
forms  really  represent  stray  flat-fish,  then  their  symmetrical  develop- 
ment once  more  points  back  to  tbe  happy  days  when  the  ancestral  sole 
still  swam  npright,  with  one  eye  on  each  side  of  his  head,  instead  of 
being  distorted  into  a  sort,  of  aggravated  squinter. 

Besides  the  "  reversed  "  specimens  of  soles  and  turbots — right-sided 
when  they  ought  to  be  left-sided,  and  vice  vtrsa — occasional  double  or 
ambidextrous  individuals  occur,  in  which  the  dark  color  is  equally  de- 
veloped on  both  sides  of  the  body.  Whether  these  imparti.nl  flat-fish 
are  in  the  habit  of  turning  over  in  their  beds — whether  they  represent 
the  uneasy  sleepers  of  pleuronectid  circles  or  otherwise — I  am  not  in  a 
position  to  state  ;  but  probably  they  are  produced  under  circumstances 
where  both  sides  have  been  frequently  exposed  to  the  action  of  light, 
which  seems  to  have  a  sort  of  photographic  effect  upon  the  pigments 
of  the  fish's  body.  Everybody  knows  in  fact  that  the  nppcr  side  or 
biick  of  most  ordinary  fish,  exposed  as  it  is  to  the  sunlight,  is  darker 
than  the  lower  side  or  belly  ;  and  this  natural  result  of  the  solar  rajfs 
has  indirectly  a  protective  effect,  because  when  you  look  down  Into 
the  water  from  above  it  appears  dark,  where.is  when  you  look  up  from 
below  the  surface  appears  bright  and  shining ;  so  that  a  fish  is  leaa 
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liko  herrings  in  a  barrel,  thousands  and  tliousands  of  them,  one  on  top 
of  the  other,  a  solid  maissof  living  and  sleeping  6olehood,  only  waiting 
for  the  adventurous  fisherman  to  pull  thuiu  up  and  take  tbem  to  mar* 
ket.  Man,  treacherous  man,  crept  upon  their  peaceful  slumber  una- 
wares, and  proceeded,  like  Macbeth,  to  murder  sleep  wholesale  in  tbo 
most  unjustifiable  and  relentless  manner.  He  dropped  bis  line*  toto 
the  Silver  Pits — the  water  there  is  too  deep  for  dredging — and  baoM 
up  the  hapless  drowsy  creatures  literally  by  the  thousand  till  Ive  htd 
half  exhausted  the  accumulated  progeny  of  ages.  The  Silver  Pits  are 
still  excellent  winter  fishing-grounds,  but  never  again  will  they  yield 
such  immense  fortunes  as  they  did  at  the  moment  of  tboir  first  ex- 
ploration. 

In  1848,  when  the  California  gold-fever  was  at  its  very  height, 
ftme  other  lucky  smack-owners  hit  upon  a  second  deposit  of  aolid 
oles,  lying  in  layers  on  a  small  tract  of  coarse  bottom  near  Flambor- 
ongh  Hea<l,  where  they  retired  to  hibernate,  perhaps,  in  conseqaeoce 
of  the  hard  treatment  they  had  received  in  the  Silver  Pits.  This  new 
£1  Dorado  of  the  fishing  industry  was  appropriately  nicknamed  Cali- 
fornia, because  it  proved  for  the  time  being  a  very  mine  of  gold  to  iu 
fortunate  discoverers.  But,  like  the  prototypal  California  on  the  Pa- 
cific coast,  its  natural  wealth  was  soon  exhausted  ;  and,  though  it  still 
yields  a  fair  proportion  of  fish,  its  golden  days  are  now  fairly  over. 

Driven  from  the  banks  and  pits  by  their  incessant  enemy,  the 
trawler,  the  poor  soles  have  now  taken  to  depositing  their  spawn  on 
the  rough,  rocky  ground  where  the  fishermen  dare  not  follow  them  for 
fear  of  breaking  their  nets  against  the  jagged  ledges.  These  rocky 
spots  are  known  as  sanctuaries,  and  if  it  were  not  for  them  it  is  highly 
probable  that  sole  au  gratin  would  soon  become  an  extinct  animal  oo 
our  Ijondon  dinner-tables.  Even  to  the  sanctuaries,  however,  they  an 
rudely  followed,  as  Professor  Huxley  has  shown,  by  their  hereditary 
fishy  foes,  who  eat  the  spawn,  and  so  deprive  the  world  of  myriads 
upon  myriads  of  unborn  soles,  consigned  before  their  time  to  dull  ob- 
livion. Formerly,  fishermen  used  to  throw  away  these  useless  fish 
when  caught  ;  in  future,  they  have  strict  orders  from  the  inspectors 
of  fisheries  to  kill  thera  all  wherever  found. 

However,  even  the  remnant  left  by  all  enemies  put  together  is 
quite  sufficient  to  repeople  the  waters  with  a  plenronectid  population 
with  extraordinary  rapidity.  The  fecundity  of  fish  is  indeed  some- 
thing almost  incredible.  The  eggs  of  soles  are  extremely  small — 
not  so  big  as  a  grain  of  mustard-seed — and  the  roe  of  a  one-pound 
fish  usually  contains  as  many  as  one  hundred  and  thirty-four  thou- 
sand of  them.  Turbot  are  even  more  surprisingly  prolific  :  Frank 
Buckland  was  acquainted  with  one  whose  roe  weighed  five  pounds 
nine  ounces,  and  contained  no  less  than  fourteen  million  and  odd 
eggs.  It  is  a  sad  reflection  that  not  more  than  one  of  these,  on  an 
average,  ever  lives  to  reach  maturity.     For  if  only  two  survived  in 
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Galton  is  also  a  painstaking  and  intelligent  investigator  of  the  oj 
tions  of  heredity  ;  he  baa  made  special  studies  of  the  family  historii 
of  English  men  of  science  ;  and  presents  in  himself  a  bright  cxampi 
of  the  hereditary  transmission  of  intellectual  gifts. 

Fhancis  Galtox  is  a  grandson  of  Dr.  Erasmus  Darwin,  the  famous 
author  of  "  ZoOnomia,"  and  a  cousin  of  the  illustriuns  author  of 
"  Origin  of  Species."  He  is  the  third  and  youngest  son  of  S.  T.  Gait 
of  Duddeston,  near  Birmingham,  and  was  born  in  1822.  He  rec«i 
his  preparatory  education  at  King  Edward's  School  near  Birminjibanl' 
studied  medicine  at  the  Birmingham  Hospital  and  King's  College, 
London  ;  and  was  graduated  at  Trinity  College,  Cambridge,  in  1844 
He  afterward  made  two  journeys  in  Africa,  the  first  of  whirh,  he| 
in  1846,  was  in  the  northern  part  of  the  continent  and  on  the  W 
Nile,  through  regions  which  were  then  rarely  visited  ;  and  the  secoi 
in  the  western  regions  of  South  Africa,  on  which  he  started  from  W 
fish  Bay  in  1850.  Among  the  fruits  of  this  journey  was  the  book, 
"  Narrative  of  an  Explorer  in  Tropical  South  Africa."  He  also 
ceived,  on  account  of  it,  the  gold  medal  of  the  Royal  Geographi 
Society,  of  which  he  has  since  been  an  active  member  and  etfici 
officer.  He  published  in  18r)5  a  book  on  the  "Art  of  Travel, 
Shifts  and  Contrivances  in  Wild  Countries,"  which  has  gone  tbroai 
numerous  editions,  and  still  holds  its  place  in  the  markets.  I 
"  Meteorographica,"  jjublished  in  1863,  was  the  first  attempt  to  re 
sent  in  charts  on  a  large  scale  the  progress  of  the  elements  of  the 
weather.  From  his  studies  in  connection  with  the  preparation  of  tha 
work  was  developed  the  theory  of  anti-cyloncs,  which  was  first  prH 
pounded  by  him.  A  committee  of  the  Board  of  Trade  having  been  nH 
pointed,  after  the  death  of  Admiral  Fitzroy  in  1665,  to  examine  into  tfl 
past  and  future  duties  and  administration  of  the  Meteorological  Offiofl 
Mr.  Galton  was  placed  upon  it  at  the  instance  of  the  Royal  Society.  9 
is  now  a  member  of  the  Council,  to  whoso  hands  the  parliaraentan 
grant  for  the  maintenance  of  the  Meteorological  Office  is  intrusted.  I 

Mr.  Galton  is  best  known  liy  his  researches,  which  have  bell 
many,  varied,  and  valuable.  His  journeys,  and  the  books  which  hi 
based  upon  them,  stamp  him  a  geographical  explorer  of  no  low  fl 
mediocre  rank.  His  work  in  the  Meteorological  Office  has  been  sufH 
cient  in  itself  to  give  him  a  high  and  extensive  reputation.  Bui  al 
that  he  has  done  in  these  two  branches  has  been  surpassed,  and  iH 
might  say  obscured,  by  bis  later  researches  in  the  laws  of  heredity  ool 
the  growth  of  genius,  and  in  anthropological  measurements.  AppeA 
taining  to  Mr.  Galton's  studies  on  heredity  are  his  paper  on  PangenesM 
read  before  the  Royal  Society  in  March,  1871,  in  which  he  drew,  froil 
his  experiments  on  the  transfusion  of  blood  in  rabbits  and  their  aftca 
breeding,  conclusions  adverse  to  Mr.  Darwin's  theory  on  that  snbjccfl 
and  which  became  the  topic  of  a  correspondence  between  ISIr.  Darwifl 
himself,  and  Dr.  Beale  in  the  columns  of  "  Nature  " ;  hia  rescarohea  Infl 
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gifts  are  as  strictly  matters  of  inheritance  as  any  purely  physical  qnalt- 
ties,"  ^ 

In  1874  3(r.  Gallon  published  hia  "  English  Men  of  Science  ;  tbiB 
Nature  and  Nurture."  It  was  a  summary  of  the  results  wlii  "  '  "  tfl 
obtained  from  inquiries  addressed  to  the  most  eminent  scii  i/in 

of  England,  respecting  the  hereditary  and  other  circurastancos  which 
might  have  been  influential  in  directing  them  toward  the  careers  in 
which  they  shone,  and  promoting  their  success  in  them.  Ilia  criterion, 
in  selecting  men  as  typical  for  his  purpose,  wa's  somewhat  like  tliat 
which  M.  do  CandoUe  adopted.  lie  took  persons  who  had  been 
elected  to  the  Royal  Society,  and  of  them  those  who  had  been  other- 
wise distinguished  by  receiving  medals,  or  by  holding  official  positions 
in  scientific  bodies  or  professorships  in  some  important  college  or  uni- 
versity. One  hundred  and  eighty  men  were  questioned  for  facts  con- 
cerning their  parentage  and  descent,  the  religious  opinions,  occapa- 
tions,  political  party,  health,  stature,  complexion,  temperament,  size  of 
head,  and  a  great  many  other  particular  facts  concerning  their  parents 
and  themselves  ;  regarding  their  brothers  and  sisters,  and  their  salient 
characteristics  ;  the  numbers  and  principal  achievements  of  more  dis- 
tant relatives,  grandparents,  uncles  and  aunts,  cousins,  nephews  and 
nieces  ;  and  the  mode  and  duration  of  the  education  of  the  questioned 
scientific  man  himself,  with  an  analysis  of  the  canses  of  success  of 
which  he  was  conscious. 

From  the  replies  to  these  inquiries  it  appeared  that  the  chief  quali- 
ties in  the  order  of  their  prevalence  among  scientific  men  were,  en- 
erg^,  both  of  body  and  mind ;  good  health ;  great  independence  of 
character  ;  tenacity  of  purpose  ;  practical  business  habits  ;  and  strong 
innate  tastes  for  science  generally,  or  for  some  branch  of  it. 

The  replies  respecting  the  special  experience  in  education  of  tbo 
men  addressed  exhibited  a  striking  unanimity,  notwithstanding  the 
diversity  of  branches  of  science  which  they  severally  pursued.  They 
commonly  expressed  a  hatred  of  grammar  and  the  classics,  and  an 
ntter  distaste  for  the  old-fashioned  system  of  education.  "  The  fol- 
lowing seems  the  programme  they  themselves  would  have  most  liked  : 
1.  Mathematics,  rigorously  taught  up  to  their  capacity,  and  copiously 
illustrated  and  applied,  so  as  to  throw  as  much  interest  into  its  pur- 
suit as  possible  ;  2.  Logic  ;  3.  Some  branch  of  science  (observation, 
theory,  and  experiment),  some  hoys  taking  one  branch  and  some  an- 
other, to  insure  variety  of  interests  under  the  same  roof  ;  4.  Acrn 
drawing  of  objects  connected  with  that  branch  of  science  ;  6.  Mcc 
ical  handiwork.  All  these  to  be  rigorously  taught.  The  followin 
not  to  be  taught  rigorously  :  reading  good  books  (not  trashy  ones 
in  literature,  history,  and  art  ;  a  moderate  knowledge  of  the  tnoro 
useful  languages,  taught  in  the  easiest  way,  probably  by  going  abroa 
in  vacations.  It  is  abundantly  evident  that  the  leading  men  of  se 
ence  have  not  been  made  by  much  or  regular  teaching.     They  craved 
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BOKS  THB  FLTINQ-Fian  FLT  J 
Mt*»rt.  KtWor» ; 

PKilFK,S.SOR  mOBICS  says,  in  "TIic 
Fo(iiilar  Science  Uootbly  "  for  Dccem- 
bor,  that  "  living-fish  are  incapable  of  flying, 
fur  the  simple  reason  that  the  niugclea  of 
their  pectoral  iin«  are  not  large  enou);h  to 
licar  the  weight  of  their  body  aloft  iu  thu 
air." 

If  they  arc  incapable  of  flying,  then  they 
do  not  fly ;  ku  there's  the  end  on't.  liut,  if 
they  n-aliy  do  fly,  llicy  are  capable  of  flying ; 
and  the  argiiincnt  is  an  good  in  this  oaec  as 
in  that.    In  both  we  mu»t  look  to  the  facts. 

Pa^iii-;  out  of  the  harbor  of  San  Pedro 
one  day,  tlic  aicanicr  came  into  a  schoo  lot 
fish,  lieing  the  lirst  1  had  ever  Bccn,  I 
watched  lli.jin  with  great  interest  Their 
flight  was  often  several  hundred  feet — far- 
tlier  than  a  etrong  man  can  throw  a  (tone — 
describing  a  gentle  cur\'e  at  its  highest  part 
only  a  few  feet  above  the  water.  The  ve- 
locity was  nearly  uniform,  gently  accelerated 
for  a  few  sccundH  after  lea^ing  the  ^\alcr, 
and  correspondingly  retarded  before  enter- 
ing it  again.. 

Now,  every  one  of  these  facts  is  iocon- 
sistcut  with  the  single-impulse  hypothesis. 
It  is  simply  iinposaihie  that  a  fish  could  ac- 
quire under  water,  or  just  at  leaving  it,  a 
velocity  that  could  carry  it  so  far  after  pass- 
ing into  the  air.  The  resistance  of  water 
against  a  body  moving  rapidly  is  so  greAt 
that  a  bullet  soon  spend?  its  force  when 
parsing  into  it.  To  suppose  that  a  fish 
oould  ftrikc  the  water  with  its  fins  with 
such  force  as  to  carry  it  several  hundred 
feet  in  the  air,  is  to  suppose  an  unsup- 
posnblo  ease ;  and  certainly  to  n^fute  the 
charge  that  "  the  muscles  of  their  ]ieeloral 
fins  are  not  large  enough  '  for  flight.  A 
stone  thrown  from  the  hand  describes  a 
parabolic  curve.  The  fish  moves  nearly 
hori«>nt8lly.  The  initial  impuUc  must  be 
immensely  greater  that  could  carry  it,  with- 
out any  apparent  falling,  seTeral  hundred 
feet— so  great  that  no  strength  of  niusclo 
oould  be  e<|ual  to  it.  Again,  the  resistance 
of  the  air  can  not  be  inconsiderable,  and  the 
Telocity  of  flight,  if  acquired  from  a  single 
Impulse,  should  be  retarded  from  the  mo- 
ment of  leaving  the  water ;  but,  as  before 
Btalcd,  the  contrary  is  true.  It  does  not 
always  move  in  a  straight  line;  but  this 
could  be  true  on  cither  hypothesis,  the  fish 
nsiiig  Uie  tail-fin  as  a  rudder.  The  difitanee 
of  flight,  the  nearly  horizonnl  line  dcseribed, 
the  nearly  uniform  velocity,  would  be 
tply  impossible  on  tlio  single-Impulse  b;- 


pothcsLo,  but   arc  entirely  ocmslsteiit  vilb 
the  supposition  that  the  fish  aetunllr  flini. 

The  pectoral  fins  of  the  • 
very  large,  and  shaped  like  i ' 
bird.    Their  motion,  while  in  iln-  m:,  t*  uui 
of  flying,  not  of  mere  fluttering. 

Possibly  the  above  facts  may  be  of  Noe 
aie  in  sctlUng  the  reputatiim  of  the  fiyiagi 
fish.  Isaac  Kixtn. 

Iioa  Airaxixa,  CturosnA. 


THE  INTEBPREl'ATION  OF  OZStSSi. 
llt—n.  Sditon  : 

Piiitic  attention  having  been  larxrly 
drawn  to  Profes'sor  Huxley's  article  on  "Th» 
Interpietcra  of  Genesis  and  the  Inti.nur*t«t« 
of  Kature"  (republished  in  '"The  Popular 
Science  Monthly  "  for  February),  I  ask  tlio 
privilege  of  saying  a  few  words,  in  reply  ta 
that  portion  of  his  paper  which  particularly 
interests  believers  in  the  Bible.  No  doubt 
but  he  is  right  as  to  the  Older  of  life  act  foitb 
by  Mr.  Gladstone.  I  thick,  too,  b«  is  justi- 
fied, at  least  to  some  extent,  in  hi^  protert 
against  the  readiness  of  "  reconiilers "  to 
change  their  explanations,  and  tu  force  new 
meanings  on  the  Hebrew  to  meet  the  exi- 
gencies of  science. 

After  his  protest.  Professor  Huxley  torm 
from  Mr.  Gladstone  to  what  he  suppi  ses  to 
be  the  stoiy  in  Genesis.  Of  course,  ws 
turn  to  our  Bibles  to  sec  for  ourselves,  t 
think  every  opponent  of  revelation  will 
agree  that  it  is  fair  to  try  the  story,  not 
by  what  others  have  said,  but  by  ita  own 
words.  And  I  would  propise  aa  a  (uffi- 
ciertly  severe  working  hypotl.isis  the  fol- 
lowing nile  of  interiiivtalion  :  'f7ie  $tery 
niciinn  «7iij/  it  tni)t,  \\'t  Jinlt  not  add  to  if 
nor  take  from  it,  and  Hb  ttnriU  tfiatl  bt  taken 
each  in  il$  oi-dinari/  Ktitt  tit  drtcrminrd  by 
Uricon  and  grummnr.  -As  a  ooTOllarr,  I 
add,  the  account  is  not  i<  at 

its  friends  or  foes  have  f  -« 

it  he  found  there;  r-'  ■  ot 

denial.     This  rule  > 

move  the  reproach '■!  1  ..  Uia 

New  York  lecture — "  One  can  but  adinlim 
the  flexibility  of  the  Hebrew  language" 
The  third  proposition  of  Profcs."or  liiizlry't 
paper,  "  the  central  idea  of  this  alory.  Iba 
maintenance  of  which  is  vital,  and  its  refii- 
taiion  fatal,"  thol  on  which  ihiy  —  iba 
theologians — "  are  surely  prcp»"'i  '•  "^"ke 
a  last  stand,"  is  this :  "  liic  n  .■• 

which   compose   the  watcr-j o,  ■  h« 

air- population,  and  (he  lami  •  populalioa, 
oriuiuated  during  three  distinct  and  euoca^ 


certainly  lias  no 
only  quosition  of 
»  it  exist  in  Gcncsb  ;  or  is 
lion  of  Professor  Huiley'g; 
Is  it  >D  iiofouniJed  inulition 
I  has  too  readily  adopted  *  I  read 
i»  i  that  at  a  certain  time  the  earth 
t  forth  erasa,  the  hi^rb.iieUliiigseed, 
fruit'ti«e  bearin{!  fniii  whose  seed 
•  ProfcMof  Huilcv's  central  idea 
An<l  there  were  no  plants  before 
The  fir«t  is  true,  the  la«t  it  fnlse. 
I,  I  ri'ad  that  at  a  certain  time  the 
tanned  iriih  water-creatures, among 
»te  "  whales,"  and  every  kind   of 

r     ■'Iiioh   the  waters  brought 

b  ■•\d  fowls  that  were  to  6y 

ti:       ::  all,  and  it  is  true.    IJut 

~  iiaxley's  central  idea  adds,  "And 
rbalos  and  fowl  there  was  no  form 
|]  life,"  an  addiiiun  which  i^  false. 
T  on  I  read  that.  subse<]iicnt  to  the 
i  animals  luuncd,  the  earth  brought 
iltlc.  beaiit*,  and  creeping  things. 
ia  true  Piofcieor  lluxley's  "  ccn- 
'  ad>la,  "And  before  them  there 
tod^iumala  of  any  kind."   Another 

t  the  acooaot  is  simpiy  silent,  Pro- 
xlcy  lilla  the  hiatusi,  and  then  says, 
ace:  How  unworthy  of  svieutiUc 

how  false — three  statements  in  a 
important  ottes  too,  which  erery 

i  knows  are  not  true !    It  is  clear 

■tonr  i»  a  myth. 

«y  be  8ai<l — True,  Moses  docs  do- 

ludeiu  species,  but  here  is  where 
lies,  lie  iolended  in  de«cribc  the 
[of  Mnnio  life,  and,  instead,  has 


ontolugista  as  expressing  some  of  the  kest- 
cstAblishcd  results  of  paleontolofry  "  : 

"  Animals  and  plants  be^'an  their  exist- 
ence together,  and  these  succee<led  each 
other  in  such  a  manner  that  totally  dis- 
tinct faunn  and  flonc  occupied  the  whole 
surface  of  the  earth,  one  after  the  other, 
and  during  distinct  epochs  of  time. 

"  A  genlngical  fauna  or  flora  is  the  iinn 
of  all  the  species  of  animais  or  plants  which 
occupied  the  surface  of  the  globe  during 
one  of  the  epochs." 

I  add  :  a  geological  horizon  *  is  the  sum 
of  all  the  spedes  of  plants  and  animals  of 
one  of  those  epochs.  There  were  many 
horizons— as  many  as  epochs.  Professor 
Tana  makes  upward  of  fifty  ("  Uanual  of 
Geolopy,"  pp.  H2,  143).  I  note  a  few  which 
are  uf  peculiar  importance,  either  in  thcm- 
sclves  or  in  relation  to  this  account. 

In  the  earliest  arc  found  traces  of  ma- 
rine plants  only,  and  of  the  lowest  forms  of 
animal  life  (an  Archiean  hori/oc). 

In  another,  perhaps  a  million  years  later, 
railiaies,  iuolhi.-<k.<),  and  ariiciilatcs  are  found, 
while  sea-weeds  are  the  highest  type  of 
plants. 

Another  million  or  so  of  years  brings  us 
to  the  Upper  Silurian,  where  are  found  a 
few  land-plants,  but  among  them  no  fruit- 
trees. 

Another  rast  stretch  brines  n  Devonian 
horizon,  with  more  l.^ind-plants,  biit  no  such 
flura  as  ilost'S  describes.  There  were  fishes, 
but  neither  "  whales  "  nor  "  fowl." 

Long  after  this  came  the  Carboniferoua 
perioil,  with  water-animals  and  hindnuiimaU, 
and  on  abundant  flora.  Still,  there  were  no 
fruit-trees,  nor  were   there  whales  in  tho 


TEE  POPULAR   SCIEXCE  MONTBLi 


I 


^ 
^ 


which  Moses  wrote  «B  "  living  creatnrea."  I 
But  still  later,  in  the  Qasternarr,  there  were 
fishes,  amphibUiu  or  reptiles,  niammals 
tnd  birds,  whslos  and  scala.  Host  of  the 
birds  are  still  rcpreseoted.  Some,  however, 
have  died  oat  very  rtcentlv,  say  within  a 
cealiirr  or  loos.  Of  the  others,  save  the 
mammaK  sll  kiDdii,  so  far  as  known,  arc 
still  in  existence.  The  nuunmala  are  nearly 
all  eitinoL* 

At  this  time,  therefore,  the  marine  life 
and  the  "  fowl  "  of  t4M]ay  came  into  ciist- 
eoce,  I  note  here  a  cii'cumstiinco  that  is  in 
remarkable  harmony  with  the  well-known 
fact  that  many  species  of  invertebrates,  and 
perhaps  foiue  others,  have  come  down  from 
the  Tertiary.  There  is  the  fiat  that  the 
waters  were  to  swarm  with  Uving  creatures, 
and  then,  in  the  next  verse,  an  a^rrtlon  of 
croatorship  so  liruail  as  to  include  every 
living  creature — ss  If  it  said  God  "  created," 
tlirough  bid  way  of  doin^  smcIi  things,  all 
that  appeared  for  the  first  at  that  tuue,  us 
well  OS  all  el.'H>  then  living. 

Coming  still  further  down  In  the  world's 
history,  we  reach  the  horizon  of  to-day,  with 
its  liviu;;  special  of  Innd-nniiiials,  including 
cattle,  bcaiiti<,  and  creeping  things.  The 
remark  about  the  previous  horizon  apphos 
here  also. 

I  submit,  therefore,  os  the  result  of  an 
examination  of  the  Mosaic  record,  that  Pro- 
fessor Huxley's  "central  idea  "  has  no  ex- 
istence in  Gtne.«i9  if  taken  without  "  flcxl- 
bUity  "  or  additions  ;  and,  it  appears  to  mo 
that,  ncconiin;;  to  geology,  the  story  as  tuld 
in  Gcne<-is  is  true  a«  to  ils  order.  A  flora 
containing  fniit-trces  did  eoine  before  the 
living  air  and  wntcr  population ;  and  thc»c 
came  botorc  living  cattle  and  bca?t^ 

As  to  all  oiher  matters  pertaining  to 
life  the  account  is  silcm,  but  silence  is  not 
folsehooil. 

In  the  limited  space  of  a  letter  I  have 
been  able  to  give  but  scant  justice  to  my 
theme. 

Other  importont  questions  press  upon 
me.  What  ntmut  man  f  What  is  the  true 
"  central  Idea  "  f  What  about  the  rest  of 
the  chapter ;  will  it  bcnr  this  intensely  liter- 
al treatment  ?  And  the  "  days,"  are  they 
days  or  periods  f 

I  can  b'lt  hint  at  answers,  and  that  only 
to  two  of  the  questions.  Palconlology  tells 
Tery  little  about  man.  Genesis  says  only 
that  God  made  a  piiir  whom  he  called 
Adam.f  There  may  have  been  older  races. 
Such  seem  to  be  referred  to  when  C«ln  says 
he  is  afraid  thot  whoever  meets  him  will 
kill  him  ;  and  so  where  the  account  speaks 

•  riee  »«.V  Nlchnlron'i  ••  AiKiont  Life  HI»tory" : 
*  17o  «vtloct  formi  of  flifao*.  unpblhtsDt,  or  reptile* 
«r©  known  to  ocriir  "  AIM  Daoo.  '*  Mnniial  of  Oc^tl- 
of)'.''  tlilrl  e'llUon,  p.  MS:  "Tbs  mamnisU  art 
netrlv  %\\  extinct." 

t  &r  nt'n,  acoanllD(  to  tli«  nucgla  of  ths  tt*- 
vUed  VertloD. 


of  the  ions  of  God  and  the  daogb 
men. 

The  tnie  "  central  idea  "  is  OodN 
ator:<hip.  This  might  have  been  civm  In 
one  sentence,  or  have  been  extended  tnn 
particulars,  and  these  particular!  mij 
have  beeti  given  in  any  or«ler,  or,  if  the  i 
thor  was  wise  enough  to  be  able 
the  particular  acts  of  crentorship 
have  been  named  in  the  ordiT  of  in 
currencc.  As  there  are,  on  a  close  i 
some  forty  matters  of  order  or  fnot  I 
story,  it  is  impossible  that  by  any  ch» 
guess  they  should  fall  into  the  true 
Uut  what  if  they  are  there  f  As  to 
"  days,"  I  suppose  that  they  were  tweol* 
four  hours  long,  and  that  crealiim  was  miO 
ions  of  years  in  being  accomplished.  ~ 
paradox  is,  as  it  sectns  to  me,  easily  cxpla 
but  to  attempt  it  now,  or  to  give  my  rcaso 
for  believing  the  order  identical  with  ibsl' 
revealed  by  science,  would  extend  this  letter 
bevund  its  due  limits.     Yours  tmlv, 

C.  B.  WARBnO. 
Puceosunu,  N.  T.,  MarA  SI,  IML 


ASTTDOTES  FOB  8NAKR-P0IS0JT. 
Xturt  Rlitan: 

Is  "The  Popniar  Pdence  Monthly"  for 
May,  188S,  I  read  with  gn-at  iolervst  an 
address  by  Professor  William  W.  Ke 
M.  D.,  In  the  course  of  which  he  mentionn 
Drs.  Weir  Slitchell  and  Reichci'  "  '"^  'lul 
dclphia,  as  being  engaged  in  ■ 
on  the  venom  of  the  cobra  and  :...;... 
At  that  time  I  decided  to  send  you  the 
count  of  an  incident  which  might  furnish 
clew  to  a  proper  antidote  for  thisrcnnm^ 
but  a  protracted  illness  in  my  family 
hitherto  prevented  the  carrying  out  of  th 
intention.  I  am  now  in  a  position  to 
so,  and  shall  therefore  proceed  at  once  »  • 
the  tmrrative  of  the  incident  in  ques- 
tion. 

(n  the  Fiimmcr  of  I8S3,  while  cngi^ 
in  some  field-work  in  Polonio  Pass, 
I.uis  Obispo  Co>mty,  California,  a  youn 
"gutter"  dog,  belonging  to  a  comrade,  wi 
bitten  on  the  nose  by  a  rattlesnakek  ■ 
dog  sulTcrtd  for  a  few  days,  hut  did  I 
However,  from  a  sprightly  and  inte 
animal,  he  became  transformed  into  a  sitk 
and  stupid  one.  lie  became  emaciated 
miserable,  and  hii  virion  was  greatly  in 
paired — in  fact,  all  of  bis  faculties  accmt 
to  be  benumbed. 

Shortly  afterward  we  went  up  into  th 
SaAvmento  River  CaSon,  and  took  this  do 
together  with  a  host  of  others  (ihe  usuj 
concomitants  of  an  engineer's  camp),  wid 
us  to  our  new  field  of  labor.  Now,  in  the  la 
autumn  the  banks  of  the  upper  Sacramr 
River  become  annually  lined  with  the  de 
ing  bodies  uf  large  numbers  of  "  dog  " 
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Still,  th«  idea  of  an  orphao  asjlum, 
toanaged  by  a  aocietj  of  ladies,  is  a 
very  taking  ooe.  It  will  make  n>oin 
for  a  lady  prcsidoot,  two  or  three 
lady  vice  -  presidents,  a  lady  secre- 
tary, a  inanuging  committee  of  la- 
dies, and,  of  course,  lady  visitors.  So 
tbe  asylam  is  ushered  into  nxiitence. 
Thoagh  modest  in  its  beginnings,  it  is 
still  beyond  the  real  nrimUi  of  the  local- 
ity. The  few  known  orphans  are  gath- 
ered in;  and  then  the  ladies,  hungry 
for  objects  of  benevolence,  look  round 
for  more;  rather  than  have  empty 
rooms  and  a  half-employed  matron, 
they  "  rope  in,"  on  one  pretest  or  an- 
other, cliildren  who  are  not  orphans  at 
all.  Then  they  challenge  public  atten- 
tion by  annual  reports  and  annual  col- 
lections. Of  course,  every  roan  in  the 
oommnnity  who  wants  to  bo  credited 
with  even  a  fragment  of  a  soul  must 
subscribe  to  the  orphan  asylum.  It 
would  be  as  much  as  one's  social  ex- 
istence was  worth  to  so  much  as  hint 
a  doubt  as  to  wbetlier  an  instilutioo 
with  a  name  so  redolent  of  charity 
was  really  performing  a  useful  office  in 
the  eoramanity.  So  |he  funds  come 
in  freely.  The  ladies,  finding  how 
prompt  is  the  response  to  their  benevo- 
lent appeals,  conceive  large  and  dar- 
ing schemes.  They  are  going  to  have 
a  building  now  that  will  be  a  credit  to 
tbe  town,  and  ttiut  will  not  only  rob 
orphanage  of  hnlf  its  terrors,  but  widely 
advertise  the  willingness  of  the  coni- 
rannity  to  shoulder  everybody's  private 
burdens  in  the  matter  of  children  need- 
ing protection  through  tbe  loss  of  par- 
'ilBts.  So  a  ridiculously  large  building 
goes  np,  to  the  infinite  pride  and  satis- 
faction of  the  liidy  managers,  and  the 
ailent  wonderment  of  the  roeditativo 
citizen  witli  a  gift  for  arithmetic  and 
averages,  but  perhaps  no  experience  as 
_to  how  the  orphan  basiness  like  other 

■inosses  can  bo  "  boomed." 

Now,  the  hard,  bottom  foct  is,  that 
fnM  and  vanity  enter  very  largely  into 
many  of   these   schemes  of  so<al!ed 


charity.  Tliey  reek  with  scniimeDti 
tly  ;  and  tlierefore  it  is  no  wonder 
those  who  work  them  ronton t  them^ 
selves  with  reports  at  once  jejune  ah 
nnn«eating — jejune  in  facts,  oaaseot- 
ing  in  phraseology.  The  best  possible 
way  to  check  these  flabby  imitations  of 
real  charity  would  be  to  summon  tbeio 
somewhat  peremptorily  to  give  snch 
facts  as  might  famish  material  for 
really  scientific  study  of  their  opfi 
tions.  They  could  not  in  decency 
fuse  the  demand,  if  made  by  a  ccrti 
number  of  their  respectable  supporters; 
and  yet  we  are  convinced  that,  to  com- 
ply with  the  demand  in  anything  like 
an  honest  and  thorough  fashion,  would 
be  to  show  that  their  work  was,  in  port 
at  least,  hollow  and  even  hurtful, 
believe  that  a  vast  amount  of  harm 
being  done,  not  only  by  thonghtli 
private  charity,  but  by  ill-orgni 
ill-directed,  and  over-ambitions  co' 
rate  charity.  However,  let  scieoi 
thinkers,  men  who  have  taken  to  bi 
all  that  is  implied  in  the  great  tn 
that  two  and  two  make  four,  setl 
right  down  to  work  on  the  re]>orts 
some  of  these  pretoniious  concei 
and,  where  they  find  information  lai 
ing  that  onght  to  be  given,  quiel 
ask  for  it.  The  world  would  b«  n< 
the  worse  for  the  puncturing  of  a  fi 
of  the  bubbles  blown  by  vanity 
floated  by  sentimentality  ;  and  the  way 
to  puncture  them  is  to  bring  the  "  sci- 
entific method  "  to  bear  on  th^r 
nnstcientiflc  operations. 

We  are  glad  to  see  that  tbe  rw 
expresned  in  these  columns  a  year  b{ 
in  regard  to  the  inexpediency  of  gi? 
Federal  aid  to  education  in  the  So' 
or  anywhere  else,  are  gaining  groui 
among  the  most  intelligent  represc 
tives  of  public  opinion.     The  "BosI 
Herald,"  one  of  the  most  progri 
papers  in  the  country,   which  at 
time  favored  the  scheme,  now  op| 
it.     There  is  oltngetber  too  strong 
disposition  in  certain  quarters  to  hi 
tho  Federal  Qovemment  Into  play  for 
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I  of  wrongs.  Tho 
^.^^^^_^^^^^_  3  to  reduce  its  func- 
BoM  to  tbe  Durrowest  Itrait^*  in  order 
^st  all  the  more  life  mav  reside  in 
Our  locti  institutions,  and  all  the  more 
oope  li«  lefl  to  private  iuiiiutive.  It 
iMiier  to  ftcreotvpe  a  civilizatiun  than 
^Te  imikginr,  and  the  wny  to  do  it  is 
ok  to  the  Govoniment  for  every- 

To  diow  bow  easy  ft  is  to  make  a 
'aTlarioaa  aae  of  fii^res,  we  tnay  men- 
tliat  in  the  altirming  8toti»tics  fre- 
[gMtlr  pablialied  in  support  of  the 
Bill  for  Federal  aid  to  edacation  in 
lOtb — statistics  intended  to  show 
an  orerw  helming  mass  of  igno- 
existed  in  tbe  Southern  States — 
o  occottnt  was  taken  of  the  fact  that 
Tcry  large  proportion  of  the  illiterate 
lorJcs  belonged  to  a  class — the  adult 
olatlOD — whom  edncutionul  meas- 
ooald  never  reach,  however  lib- 
inighl  be  the  appropriations  made 
ifiir.  A  recent  writer  has  pointed 
'eat  that  when  we  come  to  compare  j 
Atio  percentage  of  children  attending 
school  in  the  South  with  the  percentage 
■o  atteodiog,  say,  in  New  England,  tlie 
diO'erence  is  by  no  means  very  sirikiog. 
Tlie  Sooth  is  evidently  doing  well,  and 
iriU  yfA  do  better,  if  no  intrusive  and 
g  aid  is  afforded  to  it  out 
nol  treasurv. 
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Thxtk  Yri-:    -  '--TIC  Sekticx.    Ah  Ac- 
corirr  t  FaiNKi.ui  Bat  Ex- 

rcATiy..  .  . ,  'S4,  iso  TBS  Attais- 
iruT  at  TitK  Fjlbtbest  Noktr.  Ry 
AnoLmrs  W.  GaciXT.  New  York : 
Charloi  Scriboer's  Sona.  Two  vols. 
Fpk  XXT-42S,  and  444,  with  Mapx. 

1 ■  adventure  has  ever 

:-t  or  invoked  stronger 

lal  of  the  life  and  siiffer- 

it  Greely  and  liia  party  of 

'four  men  at  Cape  i^binc  during  the 

ef   U88-'64.     Other   partiea   have 

•ufferrd  intente  privations  and  pains,  in  the 

^Arrtic  restoBi  and  other  inhospitable  parts 

if  tb«  gtobc;  trat, as  anile, (b«rc  have  been 


[  fcaturcn  of  some  kind  to  set  off  and  relieve 
the  uniformity  of  their  misery,  or  el«e,  all 
I  having  perl<hcd,  the  world  has  escaped  the 
sorrow  of  viewing  the  picture  of  thpir  auf. 
fcriog  in  photographic  detail.  But  with  this 
party  of  our  countrymen  there  were  nine 
moothi  of  monotonous  uniformity  of  suffer- 
ing,  and  slow,  steady  progress  toward  death; 
and  enough  have  survived  its  perils  to  de- 
scribe the  pains  in  all  their  colors.  It  is 
right  that  we  should  have  thia  full  story  of 
tbe  expedition  from  its  commander.  lie 
was  responsible  for  its  management,  and 
he  was  tho  member  of  It,  if  any,  who  was 
best  able  to  take  a  complete  view  of  it  as  a 
whole,  and  in  all  its  aspects.  In  preparing 
hi.<)  account,  be  has,  he  says,  spared  neither 
health  nor  strength.  For  materials  he  has 
drawn  u))on  bis  own  diary,  the  olEciol  field 
reports,  and  the  journals  of  Lieutenant  Lock- 
wood  and  Sergeant  Brainard,  the  only  com- 
plete ones,  with  his  own,  tlist  were  kept 
As  is  fitting,  tlie  story  of  the  last  terrible 
days  of  starvation,  freezing,  and  death,  is 
told  almost  wholly  in  the  words  of  the  dia- 
ries u*  it  was  recorded  from  day  to  day  at 
the  time,  with  hardly  a  word  of  comment. 

Tbe  expedition  commanded  by  Lieuten- 
ant Greely  was  intended  to  establish  one  of 
tbe  international  stations  for  circnmpolar 
observation  that  bad  been  decided  upon 
after  tbe  suggestion  of  Lieutenant  Wey- 
prcclit,  of  the  Austrian  Navy,  by  the  Polar 
Conferences  which  met  in  Hamburg  and 
Berne  in  I87tf  and  1880.  Two  of  the  four, 
teen  stations  established  were  assigned  to  the 
United  States— one  at  Point  Bnrrow,  in  lati- 
tude 71"  18'  north,  longitude  lo6°  24'  west, 
(mder  Lieutenant  Ray,  and  one  at  Lady 
Franklin  Bay,  latitude  81°  44'  north,  longi- 
tude 64°  45'  west,  under  Lieutenant  Greely. 
The  station  at  the  latter  point,  when  estab- 
lished, was  named  Fort  Conger,  after  Sen- 
ator Conger,  of  Michigan,  who  had  inter- 
ested himself  specially  in  behnlf  of  the  ex- 
pedition. Hardly  had  tho  party  landed, 
when  a  defect  in  its  nrirnnization  revealed 
itself,  in  the  shape  of  inharmonious  ele- 
ments and  the  want  of  strong  enough  au- 
thority. The  drcumatanre,  says  Lieutenant 
Orecly,  emphasizes  "  the  neces«ity  of  select- 
ing for  Arctic  service  only  mpn  and  officers 
of  thorougldy  military  qualitifS,  among 
which  subordination  is  by  no  meana  of  seo- 
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ondarjr  importance"  Our  vooilor  ii  llist 
tho  tliaiiglit  of  a  plan  of  selrclion  from 
which  this  was  omitted  should  hare  been 
tolerated  for  an  mutant.  The  primary  ob- 
jpct  of  the  expedition  being  to  carry  out  the 
scirnliHo  programme  of  the  Hamburg  Polar 
Conference,  the  utmost  care  was  ^veo  to 
physical  observationfi.  The  Bcricg  began 
July  1,  18#1,  at  St.  John's,  Newfoundland, 
and  terminated  June  21,  1884,  forty  hours 
before  the  rescue  of  the  aurriTors,  Sum- 
maries of  them  are  given  in  the  appen- 
dixes to  the  book,  aud  a  chapter  is  allotted 
to  the  description  of  the  manner  in  which 
they  were  token.  Natural  history  obscrra- 
tions  and  collections  were  also  made,  but 
the  collections,  of  course,  in  tho  straits  to 
which  the  expedition  was  reduced,  could  not 
be  brought  home.  As  good  provisions  as 
were  possible  under  the  circumstances  were, 
however,  made  for  the  preservation  of  the 
scientific  result*.  They  were  entliid,  at 
places  which  were  suitably  marked  and  de- 
scribed, anil  may  possibly  be  recovered  by 
more  fortunate  adventurers.  A  suggestive 
glimpse  of  the  character  of  Arctic  life  dur- 
ing the  winter  darkness  is  afforded  by  the 
fact  that  some  of  the  observations  and  the 
places  for  taking  them  were  arranged  so  as 
to  afford  the  men  reasonable  occasions,  in 
going  to  mark  them,  for  going  out-of-doors 
aud  taking  walks  of  considerable  length. 
Exercise  is  bs  indispetisablc  In  the  winter 
of  the  poles  as  in  more  favored  regions, 
and  one  of  the  difficult  problems  for  explor- 
ers is  to  manage  matters  or  "  sugar-coat  " 
it,  so  that  it  shall  be  taken  regularly  and  in 
sufficient  amount  without  appearing  to  be 
administered  as  a  medicine. 

Two  important  geoi^raphical  Bchleve- 
ments  stand  to  the  credit  of  the  expedi- 
tion :  They  are  tho  journey  of  Lieutenant 
Lockwood,  Sergeant  Drainard,  and  the  Es- 
kimo Christiansen  to  the  farthest  north,  and 
the  exploration  of  Grinnell  Land.  The  itin- 
erary of  the  northerly  journey,  as  given 
from  the  journals  of  the  explorers,  is  very 
interesting,  and,  with  tho  aid  of  the  accom- 
panying maps,  is  very  clear.  It  was  on  tho 
I;ith  of  May,  18S2,  when,  having  made  six- 
teen miles  in  ten  hours,  and  worn  out  by 
travel  through  deep  mow,  the  party  made 
their  farthest  camp  at  the  north  end  of 
Lodcwood  bland,  which,  by  drotim-meridian 


and  subpolar  obecrrationa  tedaced  by 
method,  was  determioed  to  b*  in  83'  Ti'lt 
north,  the  highest  latitude  over  attained  by 
maiL  The  lughcst  latitude  reached  previont 
to  this  waa  by  Markham,  on  sen,  in  IH 
83°  20'  26".  Of  this  event  Sergeant  Drii 
ard's  Bcld-notes  fay  :  "  We  hare  reached 
higher  latitude  than  ever  before  readied 
mortal  man,  and  on  a  land  farther  m 
than  by  many  was  supposed  to  eil.tt. 
unfurled  the  glorioug  Stars  and  Stripes  to 
the  exhilarating  northern  breezes  with  an 
exultation  imjiossiblc  to  describe."  So^tayi 
Lieutenant  Grcely,  "  with  proper  pride, 
looked  that  day  from  their  farthcM  rant 
ground  of  the  farthest  north  (Lock»< 
Island)  to  the  desolate  cape  which,  until 
pastied  in  coming  ages,  may  well  bear  tlia 
grand  name  of  Washington."  Of  this  paitj 
Serjeant  Drainard,  "  without  whose  effidcat 
aid  and  restless  energy,  as  Lockwood  laid, 
the  work  could  not  have  been  accomplif  hcd,' 
is  the  only  survivor.  The  exploration 
Grinnell  Land  begun  by  Lieutenant  Otrel; 
in  the  spring,  whose  journey  of  two  hundrei 
and  fifty  miles  of  travel  in  twelve  dais  was 
marked  by  the  discovery  of  the  large  UOia 
ITazen  and  the  interesting  Menrietta  KesmJ 
Glacier,  was  continued  in  the  summer  * 
the  results,  as  summed  up  by  the  author, 
the  satisfactory,  if  not  complete,  dctenniiuu 
tion  of  the  extent  of  North  Grinnell  Land; 
the  outlining  of  the  extraordinary  and  pre- 
viously unsuspected  physical  conditions  of 
the  interior  of  that  country ;  and  ilie 
covcry  of  numerous  valleys  covered  w 
comparatively  luxuriant  vegetation,  which 
afford  suiBcient  pasturage  for  large  nuni' 
hers  of  mu.ik-oxen.  About  five  thousan( 
square  miles  of  newly  discovered  land  It 
under  observation,  of  which  over  one  half 
was  determined  with  sufficient  accuracy  to 
enable  its  physical  geography  to  be  passe 
upon.  Lieutenant  Greely's  discoveries 
cord  closely  with  the  opinions  of  !;^ir  Juciepi 
Hooker;  and  "the  intimate  relation 
tween  the  physical  sciences  is  forcibly  illi 
tratcd  by  the  ability  of  a  highly  trained  and 
accomplished  specialist  tn  state  from  a  hand- 
ful of  plants  the  insularity  or  contiiumtal 
configuration  nf  a  land  and  its  phy»ii.-al  coD> 
dition."  Another  expedition  was 
across  Grinnell  Land,  by  Lieutenant 
wood,  who  carried  out  his  cammaodtt'i 
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rfolt   extent,  a]tboui;li  be 
elief  tb&t  tlier  could  nut 

GredT-  haa  his  riewa  of  the 
'«(  tbe  polar  re^ons,  koJ  tlicy 
ltd  to  all   tb«   respect  which  the 
of  a  nan  of   intelUgencc  who  biis 
■ml  oppoTtanittea   for  ob^crratiun 
right  to  ooaunKDiL     He  docs  not 
Uut  iu  the   Ti<unity  of   the  north 
th  poica  ar«  glacial  Unda  entirely 
bj  tco-capa  of  enormoua  thickoaea, 
brow  oA  tlte  huge  flocbergs  of  tbe 
bt  tbe  yet  isote  remarkable  flat- 
io^bwRa  of  Ibe  south.    The  north 
nl  la,  I  belierc,  of  limited  extent, 
■hares,  or  ibe  edges  of  its  gUciera, 
lied  bj  a  sea  (rbich,  from  its  lizc  and 
■tot  faigb  (enpcraturr,  its  ecasrlcss 
•d  atroag  earrcnta,  can  never  be  cn- 
loe-dad.  .  .  .  Far  be  it  from  me  to 
le  a  navigable   polar  sea.     Ou  the 
rj^  I  am   firmly  posaesiied  with  tbe 
■I  u  k]e-l>eU  from  6f\y  to  a  hundred 
>Ue  borders  the  lands  to  the  south- 
md  that  tbe  valer-spaoo  to  the  nonh- 
saa  only  be  entered  in  extremely  favor- 
nan  by  the  Spititiergcn  route." 
e  had  marked  many  passages  illustra- 
t  tbe  aionotonoiu  life  of  the  Arelic 
IS  and  its  dcpreseiug  and  irritating 
npoo  the  minds  of  the  men  ;  dcscrip- 
•f   the  toilsome   journey  from  Camp 
gjfea  Cape  Sabine,  and  of  Ibc  attempt 
Hifetlb  Sound  ;  and  incidentii  of  the 
Mnrted  nflteringj  of  the  party  in  tlieir 
;  of  cold  starvation  it  Capo  Sabine ; 
■0  have  no  apace  for  them.    The  story, 
>Ter,  i»  not  one  that  can  be  represented 
tridents  selected  liere  and  there,  but 
A  be  taken  in  a  whole.     The  head- 
rf  tbe  doang  chapters  fittingly  suggest 
Isncter.    They  are:  "The  IJeginning 
Mkl":  "Tbe  Last  of  Our  RaUons  "; 
^ — by  Death  and  ICcscue."    Of  the 
l^teotenant  Grecly  says  :  "  No  pen 
r  to  the  world  an  adequate  idea 
and  extreme  wretcbed- 
!  were  reduced  at  Cape  >•«- 
Baentir   clothed,    for   months 
Jag  water,  destitute  of  warmth, 
iecping^MiC*  froicn  to  the  g^round,  our 
,  roof,  and  fl<.>or  covered  with  frost  and 
■bslsting  on  on*  fifth  of  an  Arctic  ra- 
TO*,  xnx. — 9 


tion,  almost  without  clothing,  li^ht,  heat,  or 
food,  yet  we  were  never  without  courngc, 
(oitb,  and  hope.  The  cxtnturdinary  spirit 
of  loToJtr,  patience,  charity,  and  self-denial 
— daily  and  nlmo^t  universally  exhibited  by 
our  fauU5hed  and  nearly  maddened  party — 
must  I>e  read  between  tbe  lines  in  the  ac- 
lotmt  of  our  daily  life  penned  under  soob 
desperate  and  untoward  circumstances." 

East  Lsaaom  is  Gnucxs.  By  AnoLnn 
DszTsraiNO.  New  York :  D.  Appleton 
&  Oo.     Pp.  108.    Price,  70  ccnU, 

Tbk  "  Easy  Lessons "  is  intended  as  an 
intrriduction  to  the  author's  "  Cumulative 
Method,"  and  to  be  adapted  both  to  schools 
and  to  home  instruction.  It  is  designed  not 
only  for  those  who  shun  "  full-grown  "  text- 
books, and  to  whom  price  is  a  material  cou- 
sidcmtion,  but  more  (.'specially  for  the  boys 
and  girls  of  the  primary  classes  to  whose 
intellectual  status  it  is  better  adapted  than 
are  the  larger  works.  The  aid  of  illu.<tr»- 
tions  is  freely  called  in  to  enforce  the  mean- 
ing of  the  nouns  and  verbs,  so  that  each  of 
the  conventional  lessons  into  which  the  work 
is  divided  is  in  fact  a  scries  of  objcct-le-ssous. 
We  regard  the  author's  system,  which  con- 
sists of  frequent  repetition  and  tbe  putting 
of  the  word  or  set  of  words,  which  is  tbe  par- 
ticular  sul>ject  of  tbe  lesson,  through  its  va- 
rieties of  combinations  and  changes,  as  an 
excellent  one.  The  exercises  are  conver- 
sational,  are  made  interesting  and  amusing, 
anil  arc  so  directly  to  the  point  they  are  de- 
signed to  enforce,  that  by  the  time  the  pupil 
b  through  with  one  of  them,  it  is  well  Im- 
pressed uiwn  hia  mind,  and  not  likely  to  be 
forgotten. 

Ths  Dkteiivihatio!!  or  RocK-roRMiNO  Mm- 
Eii;iL8-  By  Dr.  Ecokn  IIcssak.  Author- 
ized Translation  from  the  German,  by 
Ehastcs  O.  Smith,  Ph.  D.  New  York : 
John  Wiley  &  Sons.     Pp.  283.    Price, 

Tnie  book  Is  intended  to  supply  a  want 
long  fell  by  students  of  mineralogy  and  li- 
thologv.  It  presents,  in  a  shape  adapted  for 
■036  in  the  clsas-rooro  and  tbe  laboratory,  a 
digest  of  numerous  articles  bearing  upmi  the 
subject,  that  have  appeared  in  tcohniciil 
journals  and  other  publications  of  various 
countries. 
1       The  first  part  of  the  work  treats  of  the 
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inclbods  of  inveMi;;atu>D  adopted  in  nuD- 
cmlogical  anti  petniprnphicnl  research  ;  the 
opticnl  nietliods  aod  the  micro-chemical 
methods  iirc  considered  in  turn. 

The  second  part  \s  devoted  to  the  Btiidy 
of  mineral  delcrminatioo.  A  table  for  de- 
termining the  8T8tcm  of  crrslaUixatioa  of  the 
rock-fomiing  minerals  is  followed  b;  a  most 
clatiorate  set  of  tables  which  give  the  com- 
position and  chemical  reactions  of  the  min- 
erals, their  structure,  association,  etc, 

A  great  number  of  illustrations  are  Mat- 
tered through  the  book,  and  a  feature  that 
will  prove  most  welcome  is  the  bibliography 
to  Part  II,  wliicli  contains  references  to 
many  works  on  mineralogy,  and  to  numer- 
ous memoirs  that  bare  been  published  in 
■dentific  periodicsla. 

nwroRT  OF  Tint  Picinc  Statis  or  XoRrn 
Amfiuca.  By  Ucbert  IIo>rx  BAXcaorr. 
Vol.  XXVm.  Alaska,  17SO-188B.  San 
FroncL^co:  A.  L.  Bancroft  &  Co,  Pp, 
779.    Price,  |S. 

Alaska  furnishes  materials  for  a  more 
ied  and  interesting  history  than  any  one 
auld  imagine  before  reading  this  volume. 
The  story  is  really  full  of  incident  and  ad- 
venture, and  is  graphically  presented.  The 
early  history  of  Alaska,  as  the  publishers 
well  remark,  is  wholly  different  from  the 
history  of  any  other  part  of  America.  It 
dates  from  a  diOerent  quarter  of  the  globe  ; 
the  territory  was  seized  and  occupied  by  a 
people  who  never  mingled  in  American  af- 
fairs before  or  since.  "  For  reckless  cour- 
age, for  indifference  to  sufTcring  and  death, 
for  cruelty  and  iniquity,  the  Russians  were 
in  no  wise  behind  the  Spaniards.  And  the 
character  and  customs  of  the  Russians  them- 
Belrea  arc  no  less  objects  of  interest  than 
those  of  the  natives  of  Alaska,  which,  for 
the  most  part,  are  unlike  those  of  other 
American  aboriginal  peoples.  The  Russian 
fur-trade,  as  it  was  in  the  beginning,  the 
century  march  of  the  Cossacks  across  Si- 
beria, the  voyages  of  discovery  to  the  oppo- 
site coast  of  America,  and  the  fur-hunting 
etpedilions  which  followed,  are  all  full  of 
thrilling  interest."  Of  the  importance  of 
Alauk.'x  the  author  has  a  much  bettor  opin- 
ion than  prncrally  prevails,  and  observes 
that  "  Scandinavia,  her  Old-World  oonntcr- 
part,  ia  possessed  of  far  leia  natural  wealth, 


and  is  tar  leaa  grand  in  oatnral  I 
In  Alaska  wo  can  count  more  tbao  i 
hundred  ialonds  Sa  a  aiaglc  group.   We  < 
trace  the  aeooad  largsst  watcr-oonne  ia  I 
world.    We  bare  large  sections  of  te 
where   the   average   yrarly  temperatnn  ( 
higher  than  that  of  Stockholm   or  ChH 
tiania,  where  it   is   milder  in   winter, 
where  the  fall  of  rain  and  anow  Sa  U^o  i 
in  the  southern  portion   of  S^cauilinaTia 
And   the   area   of   this   part   of  the  tts 
tory  is  greater  than  tliat  of  Scotland  i 
Soutlicm  Scandinavia  combined.     Tba  ! 
sources,  also,  of  Alaska,  "  though  sonae  j 
them  arc  not  yet  available,  arc  abu 
and  of  such  a  nature  that,  if  property  4 
omizcd,  they  will  never   b«  seriously  ifl 
paired."    To  procure  material  for  ihb  hi*-* 
tory,  Mr.  Bancroft  dispatched  an  agent  will 
acquainted  with  its  affairs,  on  three  disdixt 
journeys  to  Alaska,  who  visited  oU  plaOM 
of  historical  importance  and  persons  of  I 
torical  note,  and  thus  obtained  much  fn 
information  ;    explored,  by   his   aaaisti 
documentary  material  in  Sitka,  San 
Cisco,  and  Washington  ;   was  aided  by  ! 
friend  U.  Pinart,  and  men  of  letters  i 
officers  in  St,  Petersburg,  in  collecting  I 
formation  from  the  Russian  archives; 
obtained  all  the   accessible   authoritici 
print  in  Russia,  other  European  cou 
and  the  United  States.     This  volume  hii 
the  distinction  from  the  others  of  being  ( 
first  of  the  series  which  is  complete  in  Id 
with  preface,  and  index  from  the  bcgia 
of  the  history  to  the  present  day. 

Practical  and  .\n altticai.  Onntis 
HsNRT  Triwiile,  Ph.G.  Phila 
P.  Klakiston,  Son  K  Co.    Pp.  ii.\ 

$1,50. 

This  book  la  intended  for  the 
students  of  medicine,  pharmacy,  and  < 
who  may  have  bnt  a  comparatively  Umtll 
amount  of  time  to  devote  to  the  stad^  1 
chemistry.  Part  I,  "  Practical  Chemis 
di.scussea  briefly  the  preparation  and  prop 
ties  of  gases  and  the  preparation  of 
Part  II  treats  of  "Qualitative  Analyiiel 
Port  m  of  "Quantitative  Analysis." 
former  contains  some  reference  to  the  i 
tions  of  organic  componml^,  tlie  latter 
braces  examples  for  pnictici:  in  both  j 
motrio  and  volumetric  esliualioo. 
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mo«  D»  To  D*r  :  A  Summary  of  the 
Ifcaor-  ■  ♦  V'-^lntlun  as  held  by  Scien- 
M»  '^«nt  Time,  and  an  Ac- 

aMDi  :ij«(r«u  made  b;  the  Di*- 

tqwim"  aod  liiTMtigatiuiis  of  a  Quarter 
nf  •  fcnftrr.     By  H.  W.  Cojt.s,  Ph.  D., 
•  •f  Biology  at  Wcsleyan  Pni- 
\iw  York :    G.    P.   Putnam'a 
^m'       i  ji,  344.     Price  $1.75. 

T«B  giwitcr  crolutioa  of  idcofl  precipi- 
wlch  tuch  unparalleled  rapidity  dur- 
1^  ifaa  la>4  generation  by  the  pramulgation 
of  the  general  doctrine  of  erolutioD  and 
Ika  widespread  interest  In  the  subject 
vUeb  ha*  followed  hare  brought  a«,  aa 
t(M  iaetritablc,  to  a  stage  of  popular  Ut- 
csatare  upon  the  question  which  ebowe 
pl^otj  of  signa  that  it  is  no  longer  the 
■dentiSe  world  that  is  chiefly  addreesed. 
Hie  mmibvr  of  those  who  think  thrtn^elre? 
immetoit  to  explain  eroIutSon  to  (mllnnry 
people  b  lair  '  -in^,  but,  while  tlieir 

efforta   am    '  .^    commendable,   it 

most  be  admiluU  liui  much  of  their  work 

Is  ioferior  and  unsattj factory.    The  subject 

^HfasU  is  extennvc,  complex,  and  unsettled, 
^^Ka  it  requires  a  pmd  deal  of  sound  infor- 
^^Ktfioa,  eaMful  habits  of  thinking,  and  ex- 
H^Want  adcntlfic  judgment,  so  to  present  it 
aa  not  to  oomrey  to  nninstruoted  minds  about 
as  nnioh  error  as  truth. 

The  present  volume,  although  not  with- 

oat  mtfit,  belongs  ncTcrtbclcss  to  this  on- 

mAAiSiarj  claaa  of  books  upon  evolution. 

la  <fae  firvt  ptac«,  the  title  is  mischleronsly 

alale*ting.     It  would  lead  us  to  expect  a 

of  the  fobject  in  its  full  breadth 

latoM  derelopBoeuts  and  applications; 

It  is  confined,  we  might  almost  say, 

MriaUy  to  one  branch  of  the  subject— organic 

;  Mid  the  hook  might  much  better 

a  traatisc  on  Darwinism  than  an 

of  the  evolution  of  to-day.   While 

with  the  detAilj  of  biological  devel- 

Dr.   Conn   writes    with    tolerable 

;  but  when  he  trie*  to  expound 

Ihe  ItaBtUmrntal  concvptinn»  of  his  volume, 

as  pmeoted  in  its  title,  ho  writes  neither 

(hartjr  nor  correctly,  and  betrays  conKidor- 

iUa  eoafnsion  of  mind  over  the  larger  rc- 

lalisM  of  h!a  tnbjeet     In  bis  introduction. 

Dr.  Cbnn  aay^ :  "  Evolution  u  not  Dnnein- 

in^    jfm  ttatv  now  riHichcl  (.he  concUision 

,.  meant  by  ovo- 


1.; 


K  by  descent, 


Ed.),  "  and  Bocli  was  Darwin's  nndcrstond- 
ing  of  the  term.  But  it  miiitt  not  be  con- 
founded with  Darwinism.  Evolution  is  sim- 
ply a  theory  as  to  the  method  by  which 
species  bare  been  introduced  into  the  wurlil, 
entirely  independent  of  any  Idea  as  to  tli« 
causes  which  liavc  brought  about  their  in- 
troduction. Darwinlim  is  evolution,  but  it 
is  more  than  thi^  ;  it  i«  at  the  same  time  an 
attempt  at  an  cxplaunlioo  of  the  causes  of 
evolution.' '  Again,  he  says,  "  Darwinintn 
proper,  tlicn,  is  not  evolution,  but  iu  ex- 
planation." 

Now,  these  viewj  are  probably  original 
with  Dr.  Conn ;  at  any  rale,  we  have  never 
met  them  before,  and  they  are  certainly  far 
from  representing  the  "evolution  of  to- 
day." Evolution,  as  now  most  generally 
held,  is  a  law  of  Nature — a  law  of  trans- 
formation by  which  phenomena  undergo 
clianges,  passing  from  one  form  to  another, 
by  which  the  post  lias  given  rise  to  the  pres- 
ent, and  the  present  detennioea  the  future 
through  the  agencies  of  the  n.tturul  world. 
Evolution  is  a  phase  of  the  order  of  Nature 
of  great  comprehensiveness,  or  it  is  noth- 
ing ;  it  has  its  large  divisions,  of  which  or> 
gnnic  evolution  is  one.  Mr.  Darwin  devoted 
himself  to  the  study  of  one  of  the  elements 
or  factors  of  organic  evolution — the  origin 
of  species  by  means  of  natural  selection. 
To  define  evolution  as  excluding  the  study 
of  oanaoa,  and  then  to  define  Darwinism 
as  a  study  of  causes,  or  as  explanation  of 
evolution,  is  simply  absurd.  As  a  matter  of 
E.ciencc,  evolution  is  essentially,  and  Uideed 
Bolcly,  a  problem  of  forces  and  ennses,  and 
Mr.  Darwin  did  what  he  could  to  trace  them 
out  in  the  line  nf  his  special  work ;  but  be 
never  made  even  an  attempt  to  study  the 
theory  of  evolution  as  a  general  law  of  Na- 
ture, to  arnilvze,  formulate,  or  reduce  It  to 
scientific  expres.sion. 

Thk  Scm.     By  Aittnit.  GriLLEKi.-*.     Trans- 
lated from  the  French,  by  A.  L.  PmrsoK. 
New   York:    Charies    Scribner's   Sons. 
Pp.  297.     Price,  «1. 
This  book  forms  one  of  a  series  termed 
"  The  Illustrated  Library  of  Wonders,"  of 
which  Messrs.  Charles  Scribner's  Sons  are 
now  publishing  a  new  and  revised  edition. 
Inviting  hia  rcadew  to  join  him  in  a  lit- 
tle trip  of  the  Imagination— a  trifle  of  some 
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ninety  million  mile*  or  tberctbout — the  bu- 
tlior  discourses  pleasuitly  on  that  luminoiu 
8phcr«  that  forms  the  destination  of  this 
astronomical  journey. 

Ttie  sun  is  considered  aa  the  source  of 
light,  of  beat,  and  of  chemical  action ;  its 
influence  on  living  beings,  on  animals  and 
plnntis  is  commented  upon.  The  position  of 
the  sun  in  the  planetary  world,  its  rotation, 
its  physical  and  chemical  constitution,  are 
all  studied  in  turn ;  and,  finally,  there  are 
given  the  reasons  vhy  life  is,  must  be,  im- 
possible upon  its  surface.  Numerous  illus- 
trations are  scattered  throughout  the  tcxL 

nisTORT  or  CiLiTORinA.  By  TBEonORt  H. 
IIiTTiLL.  Son  Frnnciiico :  Occidental 
Publishing  Company.    Pp.  709.    Price, 

Tax  author  of  this  history  is  a  well- 
known  legal  writer  of  California,  who  has 
spent  mnny  years  of  industriouij  labor  in  its 
prcparatioiu  Uis  purpose  has  been  to  g^vc 
an  account,  and,  at  the  same  lime,  a  pict- 
uresque history  of  the  State,  a  popular  his- 
tory, adapted  to  the  use  of  those  who  bare 
not  time  to  read  a  larger  work,  but  who  de- 
sire at  the  some  time  a  comprehensiro  re- 
view of  the  subject,  in  which  every  branch 
is  treated  in  due  proportion  to  its  relative 
importance  as  viewed  with  regard  to  the 
whole.  No  other  Sutc,  the  publishers 
claim,  possessor  eo  romantic  a  history  as 
California,  and  in  no  work  on  the  subject 
that  we  have  observed  has  more  cfTort  been 
made  with  greater  success  to  present  it  in  a 
way  which,  while  it  docs  not  lack  in  the  es- 
sential point  of  accuracy,  shall  make  the  story 
interesting  and  pleasant  in  the  reading. 
Beginning  with  the  very  6rst  account  of  the 
country  found  in  the  older  records,  it  traces 
Uie  development,  illastrates  the  progress, 
and  shows  how,  step  by  step,  the  State  be>- 
came  what  it  is.  The  old  voyages,  with 
their  interesting  incidents ;  the  heroic  tote 
of  the  early  scttlementd ;  the  labors  of  the 
missionaries,  and  their  establishment  of  the 
missions ;  the  lives  and  acta  of  the  Span- 
ish and  American  governors  ;  the  changes 
wrought  in  the  condition  of  the  country  by 
the  revolution  against  Spain  and  Spanish 
ideas ;  the  growth  of  the  civil  as  opposed 
to  the  ecclesiastical,  and  the  popular  as  op- 
posed to  the  moiuirchical  power  ;  the  strug- 


gles of  individaals  and  factions ;  and  tiu 
evolution  of  the  new  t^tate,  air  related  in  • 
plain,  engaging  style.  In  the  pre**tit  vol- 
ume the  first  book  is  devoted  to  the  stories 
of  the  early  voyagers  ;  the  8CCoo<I  bmA 
covers  the  period  of  the  Jesuit  mission  set. 
tiements  of  Lower  CuUfomia,  anil  cltwea 
with  an  account  of  the  Indians  of  that  ra* 
gion ;  the  third  book  covers  the  period  of 
the  Franciscan  missions  and  the  bc^ginnii^t 
of  Alta  California  ;  and  the  other  hooka 
include  the  history  of  the  Sponisli  govcro- 
ors,  the  Northwest  coaat  fur-trade,  lal«r 
Northwest  coast  -  voyages  and  discovcriet, 
overland  expeditions  and  explorations,  and 
the  Indians  of  Alta  California.  The  second 
volume,  which  will  complete  the  wotk,  is 
promised  soon. 

A  TntT-BooK  or  Ixoitaxinc  Cbmiistht.  By 

Professor  V.  ton  RicirrF.it.     Auihorind 

Translation,  by   Kdcar  Y.  Smitb.  Ph.  D. 

Pliiladelphia :   P.  Blaki^ton,  Son  &  Co. 

Pp.  423.     Illustrated.     Price,  %l. 

Tbx  fact  alone  that  this  volume  bean 
the  imprint,  "  Second  American  from  the 
fourth  German  edition,"  would  seem  to  be- 
si>eak  for  this  work  a  degree  of  merit  not 
common  to  many  of  the  numerotu  produc- 
tions that  have  appeared  in  this  field  of  kI- 
ence.  A  careful  examination  of  it«  pages 
confirms  this  impression.  Usually  text- 
books on  this  subject  present  but  a  mure 
or  less  complete  enumeration  al  fact*.  Tbs 
different  elements  are  considered  in  tun : 
their  occurrence,  modes  of  preparation, 
properties,  important  compounds,  etc,  art 
discussed  ;  but  little  cflbrt  is  mode  to  point 
out  the  theories  deduced  from  the  obccir*- 
tions  and  experiments. 

In  this  work,  however,  the  Inductive 
method  is  followed  throughmit.  Experi- 
ments are  given  and  earned  out,  with  the 
intention  of  drawing  conclusions  from  thus, 
and  of  illustrating  the  close  relation  be- 
tween the  results  obtained  and  the  theochM^ 
foundeil  upon  them.  ^^H 

The  introduction  briefly  define*  the  pro*. 
ince  of  chemii>try,  refers  to  the  principle  of 
the  indestructibility  of  matter,  the  conaer- 
vation  of  energy,  chemical  energy,  coodl- 
tioiu)  of  chemical  action,  chemical  symbol* 
and  formulro.  The  elementJi  are  olasutficd 
according  to  the  law  of  periodicity,  this 
meaning  simply  that  the  proiicrtici;  nf  tbf 
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CUKUK-IL   EariLIBRIfK  THU   RiSCLT  Or  TITS 

Dit^smTiox  OF  E.vERor.  Uy  (i.  1).  Livk- 
vm,  H.  A.,  K.  K.  &  Nvw  York :  Suiib- 
ncr  it  Wclford. 

This  essa;  presents  the  stibstiuicc  of  a 
urse  uf  lectures  delirered  bjr  the  autbur 
"la  tlie  UniTersit)'  of  Cambridge;,  The  doc- 
trine of  the  dissipation  of  energy  !«,  that 
"  there  ia  a  uuivcmal  tendency  in  nature  for 
energy  to  take  such  fonas  and  to  be  bo  dis- 
tribut4.'d  that  it  is  not  available  to  do  me- 
chanical work."  This  theory  is  here  ooa- 
fidered  in  a  form  especially  adapted  to  the 
problems  of  ohemlstry,  and  will  prove  of  in- 
terest to  students  of  chemical  philosophy. 

MOISTCBK   AND   DrTTCISS  ;  OB,  THB  A2«1LTSI.S 

or    ATMOspneiuc    UrviDirirs    in    thk 
UxiTicD  States.      Br  Charlu  DrxisoN, 
A.  H.,  M.  D.     Chicaf;o :  Rand,  McXally 
A  Co.     Pp.  80,  with  CharU.     Price,  |l. 
Ah  onay  read    before    the  American 
Climatological   Association,  and   reprinte<l 
from  "  The  New  York  Medical  Journal " 
for  September,  1884.    The  author  takes  the 
position  that  "  an  actually  small  amount  of 
BtmoKpberic  moisture  is  the  most  important 
clement  in  the  best  climates  for  phthisis." 
The  causes  affecting  dryness, !.  e.,  temper- 
ature, altitude,  the  seasons,  etc,  are  con- 
sidered ;  tables  of  Signal-Service  stations  in 
the  United  States,  rated  in  order  of  dryness, 
are  given  ;  and,  finally,  the  physical  effects 
vi.  ^aat»  are  discussed. 
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POPULAR  MISCELLANY. 

CUdal  ElrTittona  af  the  New  EoitUiid 

Cout. — Professor  N.  S.  8h»lcr,  !n  the  course 
of  his  studios  to  inrcstigatc  tbc  ori^n  of 
kama  or  "  Indian  ridges,"  whi(!h  are  particu- 
larly aboodant  and  cbarscteristic  along  tbe 
New  England  sea-ooost  Bouth  of  Portland, 
Maine,  has  been  led  to  the  ooncluaion  that 
the  glacial  sabmergi-noe  along  this  coa.<rt  was 
mncb  greater  than  is  commonly  assumed. 
Very  distinct  croas-bedded  sands  in  exten- 
sive sheets  occur  at  points  as  much  as  one 
hundred  and  seventy  feet  above  lii°;b  tide, 
in  positions  where,  owing  to  the  contour 
of  tbe  ground,  one  can  not  believe  that 
tbcT  were  formed  in  any  inclosed  basin  of 
fresh  water.  They  arc  found  at  Randolph 
Station,  on  the  Old  Colony  Kailway,  and 
about  Attleboro,  Massacbusott.q,  at  heighta 
of  from  one  hundred  and  ninety  to  two 
hundred  feet.  These  deposits  were  clcnrly 
distributed  by  tiilal  action,  and.  as  we  must 
suppose  that  the  water  lay  to  the  depth  of 
fifty  feet  or  so  above  the  place  of  the  de- 
posit, there  must  have  been  sorocthing  like 
two  hundred  feet  of  depression  along  this 
shore  where  the  glacier  left  it.  Between 
this  level  and  the  ptwcnt  shore -line  the 
kamn  are  plentifully  scattered.  In  oonsid* 
cration  of  their  delicate  structure  and  sharp 
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outlines  and  other  foatarpf..  It  Is  diffiruU  to 
tee  bow  the;  r<<capcd  the  cutting  action  of 
the  se*-b<«ch  tbit  must  hare  been  dragged 
over  all  of  this  surface  as  it  was  emerging 
from  the  sea.  A  single  month  of  expoeurc 
to  such  wares  os  act  even  in  the  more  shel- 
tered boys  would  entirelv  dwtroT  their  more 
delicate  oulUncs.  After  a  careful  examina- 
tion of  the  evidence.  Mr.  Shaler  ha-i  been 
driven  to  sup|)osc  that  at  tlic  close  of  the 
glodal  period  the  re-elcvation  of  the  land 
must  have  been  accomplished  with  a  very 
great  suddenness. 

Tbe  G«liMis  of  iBTtatlons.— In  a  paper 
read  before  the  Anthropological  Society  of 
Washinpton,  on  "The  Genesis  of  Inven- 
tions," Mr.  Franklin  A.  Sccly  proposes  the 
term  Euncmatics  U>  designate  the  study  of 
invention.  lie  lays  down,  as  fundamental 
(Kistulatos  of  this  scicucc,  that,  given  any 
artificial  iiuplcmcnt  or  product,  we  must 
assume  that  there  na.^  b  time  when  it  did 
not  exist ;  that  before  it  existed  there  must 
have  been  a  ci-cature  ca(>ablo  of  producing 
it;  and  that  such  creature  before  producing 
It  must  have  been  conscious  of  needing  it, 
or  must  have  had  use  for  it.  Further,  that 
every  human  invention  has  sprung  from 
some  prior  Invention  or  from  some  prior 
known  expedient;  thot  inventions  always 
generate  wants,  and  these  wants  generntc 
other  Inventions ;  that  the  invention  of  tools 
and  implements  proceeds  by  spccialiuition ; 
and  that  no  art  makes  progress  alone.  The 
last  four  of  those  propositions  are  verifiable 
from  the  history  of  any  and  of  all  modem 
Inventions ;  the  three  former  are  deduced, 
and  must  be  confirmed,  if  they  need  con- 
firming, by  the  study  of  prehistoric  inven- 
tions. In  illustration  of  their  force,  Mr. 
Seely  produces  a  theoretical  study  of  the 
invention  of  the  stone  hatchet,  a  tool  which 
represents  the  earhest  human  workmanship 
of  which  any  knowledge  has  come  to  us, 
and  presents  in  its  rudest  form  the  evi- 
dences of  being  the  fruit  of  long-antecedent 
growth.  When  men  ii.«ed  wooden  poles  for 
pikes,  they  found  that  their  weapons  were 
bett*'r  If  they  were  pointed.  One  man  found 
that  be  could  point  pikes  by  rubbing  them 
back  and  forth  on  a  certain  gritty  stone  he 
hod.  Other  men  brought  their  pikes  to 
him  to  be  sharpened.    Then  they  found 


that  \hwj  eoulil  «tu»'">'"  •!"'>"  thensrim 
un  other  ttoaeM.    T1  jj  of  acM 

was  found  to  b«  p*i. ..<..»....  ^^«d  (orilili 
purpose,  and,  wbcn  it  waa  nibbid  dull,  ts- 
otber  cliff-edge  waa  iuokcl  out,  Tbn,  by 
some  accident,  the  dnilcd  chff.<d;;<:  vM 
broken  off,  and  a  new  edge,  poijibly  ««n 
sharper  than  the  old  natural  edge,  waj  pre- 
wnlcil.  The  step  was  not  long  from  tU» 
di.4Covcry  to  designedly  breaking  off  At- 
eilges.  Then  some  floe  iBMovproi  thai  th« 
broken  piece,  (Ized  M  aa  to  b«  steaily,  or 
held  in  the  hand.*,  wotihl  also  cuL  When 
the  3tick-8luu7>eDcr  found  that  he  coald  hoM 
the  stick  firmly  and  trim  h  by  paf?in;c  "»it 
it  the  sharp  stone  held  in  the  band,  he  \m\ 
a  flint  knife.  Another  series  ol  eip<'n. 
ments  led  to  inserting  the  sharp  rvmtt  inut-, 
a  handle,  and  another  series  to  the  dilfi 
cntiation  of  stones  of  different  shapes 
sixes  for  various  purposes.  Parallel 
these  processes  were  those  of  the  d«vi>l<q|K 
mcnt  of  cords  for  tying,  from  the  first  aecW 
dental  shred  of  bark  to  fabricated  striagi 
of  twisted  bark  or  cut  strips  of  hide. 

Parentol  PftnllarttlM    In   Fl>kn  n4 

Frogs. — Fish  and  frogs  ore  not  usually  re- 
garded as  very  careful  parents,  but  a  frw 
species  exercise  something  like  a  particul 
core  for  their  young.  Sticklebacks  bail 
nests  for  the  reception  of  the  eggs,  and 
males  watch  them  and  defend  them  ai 
intruders.  The  males  of  sea-horfcs  {Hifpm 
campi)  and  pipe-fishes  are  provided  wil 
pouches  in  the  under  side  of  the  body, 
minding  os  of  those  of  the  opossum, 
wtiich  the  eggs  ar«  put  after  hanT>r  l 
cast  by  the  female,  and  ar«  r-; 
they  are  developed.  These  pi 
also  to  be  a  kind  of  home  fnr  the  youi 
The  female  of  the  genus  SJcnotlimta  al 
has  a  pouch,  formed  by  the  union  of  tliS 
ventral  fins  with  the  body,  in  which 
eggs  are  laid  and  hatched,  and  this  is 
nished  with  a  series  of  long,  thrcad-l 
bodies  bearing  small  projections,  for  the 
attachment  of  the  eggs,  and  poisihij  fi 
the  nutrition  of  the  young.  Tlie  ekin 
tissues  of  the  under  bn<Iy  of  the  motbtr 
prtdo,  when  the  egg-laying  season 
round,  assumes  a  soft,  spongy  lextmr, 
which  the  ep'.^s  adhere  till  they  are  liatefai 
when  the  skin  becomes  smooth  again.    Tb0 
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I  of  the  Arint  of  GftIoo  and  the  C/iio- 
}  at  tbrr  8e«  of  GtUlee  airrv  the  egg!<  in 
)  teek  part  a<  tho  noutli.  The  egg*  of 
,  diark*«  ikatts,  mod  ni;a  are  in- 
fai  eapniln  which  in  ifxture  rmem- 
» a  bh  o(  ■Ok.veed.  Tbe  luotlier-frog  of 
I  JUglm  aiiMrinau  brs  bcr  cgpR  iu  long 
of  dzty  or  more.  The  male  takes 
I  itili^  twinee  it  around  his  thighs,  and 
I  tU  the  voting  are  read;  to  learc  the 
b«  goea  into  the  nati-r,  and  the 
I  oat.  Tbe  eggs  of  the  Ameri- 
•M  frags  •!«  pUoed  in  pouches  in  the  back 
of  Ik*  BOthtr,  and  in  the  Surinam  toad  the 
egg  Mid  Oh!  tadpole  go  through  their  full 
teiilm>meui  thus  inclo'cd,  each  in  its  own 
edl,  tfil,  when  thev  emerge,  the;  diflcr  only 
to  iias  fmtn  the  parent.  More  thaa  one 
iMadrH  and  twenty  of  these  tndpole-cclls 
kan  been  emmted  in  the  back  of  a  (ingle 
fanale  of  this  species.  A  Chilian  frog  haa 
Hm  oigHia,  corresponding  with  the  "rocal 
aMt"  of  our  bnll-frogs  greatly  distended, 
■ad  the  foting  are  batched  in  these.  The 
csagpialMa  of  these  organs  has  produced 
ncM  or  lea  of  distortioa  in  other  ports  of 
tbe 


■■WT  TniIBf-r«r«fni. — A  writer  In 
*0bsA>bcrs'9  Juumal "  holds  up  Lord  Tollc- 
of  Peckforton  Casllc,  Cheshire,  as 
who  has  found  a  plan  of  dealing 
his  teoants  that  eatiafies  his  farmer*, 
I^Miren,  and  himself,  and  which  is  work- 
with  encouraging  results.  Thlo  propri- 
■ctont  to  eitabliiih  cottage- farms  upon 
estate,  for  the  purpose  of  attaining  three 
:  To  satisfy  the  natural  and  praise- 
desirr  of  the  laborers  to  have  a  cow, 
aad  Und  to  maintain  it ;  to  train  the  rising 
I  gauntieia  of  laborers'  children  from  infan- 
^^Bf  io  daiiTing  and  agricultural  pursuit.*; 
^^^pd  to  aaciu*  a  sapplr  nf  high-class  lahor- 
^^Bi  for  bis  Urge  trniuil-rarmers.  All  nf 
^^MM  Msatla  are  in  proceas  of  accomplish. 
acBt.  The  oottag«-fanns  consist  of  house- 
linJuamM  tha  booses  being  built  in  pairs 
■ad  litted  with  conrenience*— of  about  half 
a  rood  of  parrlcn-land  cat:li,  with  a  tract 
aitaobed,  inrluding  pasture,  of  about  three 
■eiw,  and  arr  Irased  at  a  fited  rent  of  fifty 
dolian  a  year,  for  twenty.one  years.  The 
thits  hnn.«H  aff  declared  markedly 
to  tboae  of  llsclr  class  in  most 


counlics.  "Their  wives  are  robust,  their 
children  are  unusnally  intelligent,  nnd  the 
social  atmosphere  of  the  neigbborhood  is 
exhilarating.  In  erery  house  visited  the 
fiuniture  was  good  and  cxeellcnlly  cared 
for.  Neatness  and  cleanliness  were  e>i- 
dcntly  habitual.  .  .  .  And  it  is  the  proud 
boost  of  tbe  neighborhood  that  tbe  laborers 
on  (h«  Tollemache  estates  are  nnexcellcd 
in  England."  As  a  consequence  of  thia 
system,  "while  dread  and  perplexity  pcf. 
rade  the  shires,  the  happy  dwellers  upon 
I<ord  Tollemache's  estate  arc  at  peace.  Et< 
ery  large  farm  is  occupied,  and  the  obtain- 
ing of  one  is  the  great  object  ot  those  UT" 
ing  outside." 

intomatle  Ftiw  -  ExttngnUhrrf.  —  Pro- 
fessor Silvanus  P.  Thompson,  in  a  recent 
address  before  tbe  Society  of  Arts,  dwelt 
upon  the  fact  that  great  fires  usually  owe 
their  magnitude  and  their  consequent  tet^ 
rors  to  the  circumstance  that  a  certain  in- 
tcnral  of  time  necessarily  elapses  before 
any  application  is  made  to  extinguish  thera 
— I>ecausc  no  one  is  at  hand  and  ready  to 
act  on  tbe  inntant.  It  is  to  the  fatal  two 
mmutes  or  fire  minutes  that  pass  before 
help  arrives,  that  the  mischief  is  due.  Noth- 
ing but  a  self-acting  or  automatic  system, 
which  will  operate  at  the  right  moment  and 
at  the  very  spot,  without  the  intervention  of 
tbe  human  band,  will  meet  the  case.  Au- 
tomatic BvsteroB  exist,  and  arc  of  several 
kinds,  and  efficient.  Automatic  sprinklers 
are  self-acting  valves  connected  with  a  sys- 
tem of  water-pipes  placed  in  the  ceiling  of 
a  room,  which,  on  the  outbreak  of  a  fire, 
open  and  distribute  woter  in  a  shower  or 
spray  exactly  at  the  place  where  the  fire 
breaks  out.  The  apparatus  may  be  arranged 
so  that,  whenever  it  is  called  into  operation 
by  tbe  heat,  it  shall  sound  an  alarm-bell 
and  summon  aid  to  the  spot.  These  devices 
are  relied  upon  in  many  of  the  manufactur- 
ing establishments  of  New  England,  with 
an  estimated  reduction  of  the  risk  of  con- 
Sain'stion  to  one  twentieth  of  what  it  for- 
merly was.  Several  deai^nis  for  sprinklers 
depend  for  their  efficncy  on  the  melting  of 
some  kind  of  easily  fusible  solder  or  cement 
by  the  heat  of  the  incipient  fire,  ond  the 
consequent  loosening  of  the  valve  which 
holds  the  water  back.     The  obvious  reqni- 
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tHe»  of  ft  good  eprinkler  &n!  that  the  solilcr 
Bbould  fliao  at  a  lotr  and  well-detined  tem- 
poivture,  without  anT  appreciable  prior  soft- 
ening; that  the  racchauism  should  not  be 
liable  to  get  out  of  order  or  Mick ;  that  the 
parts  opened  by  heat  should  be  capable  of 
rcadjr  replacement  without  skilled  labor; 
that  there  should  be  do  leakarri;  at  the 
valve ;  and  that  the  quantity  of  eoldcr  to  be 
melted  should  be  small,  and  bo  placed  that 
it  la  not  cooled  b;  contact  with  too  great  a 
IDM8  of  metal,  or  exposed  to  the  drip  of  the 
opcoing  valre.  Closely  allied  to  the  anto> 
matio  sprinkler  proper  19  the  BTFtcm  of 
Bprinkling  by  perforated  pipes  through  au 
automatic  toItc.  The  automatic  fire-door, 
which  should  not  be  of  iron,  because  It  curls 
up,  but  of  wood  protected  by  shcatfaings  of 
tin-plate,  is  arranged  to  shut  on  an  incliocd 
track,  and  is  kept  open  by  a  rod  made  with 
a  ocarf-joint  in  two  parts  twisted  in  the 
center,  and  secured  by  a  fusible  solder ;  or 
tlie  door  may  be  held  by  a  cord  hcilding  a 
weight,  tho  fall  of  which  releases  the  door; 
the  fall  to  be  produced  by  the  melting  of  a 
solder  set  in  some  convenient  part  of  the 
oord.  Another  class  of  dcvieea  depends 
upon  the  introduction  into  tho  electric  cir- 
cuit of  a  fusible  link,  the  melting  of  which 
breaks  the  drcuit;  or  into  the  broken  dr- 
cuil  of  a  sti-oincd  catgut  band,  the  oontrac- 
tioD  of  wliicb  by  the  heat  brings  the  wires 
into  contact.  In  one  of  the  applications  of 
this  system  a  reservoir  of  carbonic  acid  is 
opened  and  the  acid  distributed.  Mr.  Joliu 
has  invented  an  arrangement  for  making  tho 
handgrenade  extinguisher  automatic  Uc 
proposes  to  hang  the  grenade  at  the  top  of 
a  room  in  a  sort  of  a  cose,  which  is  pro- 
vided with  a  small  button  held  together  with 
fusible  alloy.  When  that  is  affected  by  tiie 
ascending  hot  air,  the  button  bursts,  and  the 
cage  opens  and  allows  the  grenade  to  fall, 
while  an  iron  weight  follows  it,  and,  break- 
ing it  in  mid-air,  causes  Ibo  liquid  to  be 
sprinkled  about. 

Parasltle  fiiiipl  o«  Plmt"!.— Professor 
T.  J.  Biirrill,  in  a  paper  of  thellliDois  State 
Laboratory  of  Natural  Uistory  on  tho  para- 
sitic fungi  of  the  State,  remarks  with  ref- 
erence to  the  nature  of  these  pests,  that 
"  during  the  last  part  of  the  first  half  of 
this  century  learned  discussloiu  arose  upon 


the  spcdfic  distinction  Ix  I 
and  the  host,  and  esteen  .«  I 

the  view  that  what  waa  takcu  Ua  tha  fa 
mer  wus  but  a  dijieoscd  condition  of  the  I 
tcr — the  nist  of  wheat,  for  example. 
only  the  degrailrd  r<-ll-ti:»?iir?  of  the  who 
itself.     Such  >l  u,  howtrcr, 

no  longer  eiii*i  :h)  lut«  po»^ 

session  of  the  information  now  acquin 
The  tissues  of  higher  plants  da  not  cha 
by  any  prtxsess  of  dcgnvlation  or  tronsfoi 
matioD  into  the  things  called  funtp,  ndth 
do  the  latter  originate  in  any  other  msnaer 
than  as  descendants  of  prv-cxisliog  (urms 
through  as  rigid  specific  lines  as  caa  lie 
traced  among  any  animals  or  plants.  It  i 
known,  too,  that  however  much  the  fung 
is  found  within  the  tissues  uf  the  bost-ph 
it  began  its  growth  outtbje  of  the  lalti 
and  gained  introduction  only  by  forcible  1 
trance.  Spores  are  never  taken  up  by  < 
sortition  and  carried  by  the  ajucuus  cit 
rents  from  part  to  part  of  the  plant. 
f\ingus  passes  through  the  tissues  very  I 
as  roots  pass  through  soil,  sometimes ap 
cntly  without  in  any  degree  successful  op- 
position, sometimes  nearly  or  quite  bafSe 
in  the  straggle  by  the  mechanical  and  phytll 
logical  resistances  of  the  host-plant*' 

The  PuUak. — The  Punjab  derives 
name — which  means  "  five  waters  " — fi 
tho  five  great  rivers  traversing  it — tho  . 
lum,  Chenab,  Ravi,  B6ae,  and  .Sulloj — whid 
united,  flow  into  the  Indus  about  fire  bu 
dred  miles  above  its  mouth.  In  early  tin 
the  country  was  called  the  land  of  tho 
"seven  rivers,"  and  the  Indus  iiaclf,  on  1 
one  side,  and  the  Snmawati,  on  the  oti 
side,  wore  counted  in  addition  to  Ibe  S4| 
streams  already  named.  The  Saraswa 
according  to  General  R.  Maclogan,  presea 
an  interesting  problem.  All  the  other  rive 
of  the  seven  take  their  rise  in  the  snows  1 
lofty  mountain.i,  and,  being  fed  from  unfail- 
ing sources,  are  always  great  streams; 
the  Saraswatl  rises  In  tlie  low  outer  hill 
depends  on  periodical  rains  only,  and,  «b 
subject  to  floods,  is  dry  for  a  groat  pari  ( 
the  year.  Even  in  the  flood  scoion, 
water  with  which  its  upper  valley  is  inil 
dated  run.s  off  so  quickly  that  it  all  dls^ 
pears  before  it  con  reach  the  Sutlej  or  I 
Indus.    Yet  in  the  ancient  Indian  writings 


it  i*  AemibtA  ■■  •  mightr  rirer  Mkr  the 
atktn.  Tk'  nnM,  which  mvitna  "hkviiii; 
f^miag  v>ur,"  seems  to  mark  it  aa  k  oon- 
MMt  M  wU  u  powerful  stream,  and  is  sp- 
aBai  ai  as  epithet  to  the  ladia  sad  other 
groil  Hnrs.  The  Tolome  of  the  streuD 
«s>  htrt  been  psrti;  affected  b;  the  changes 
•bicdi  tkt  eotmtrj  in  i;euersl  has  unilcrgone, 
tat  a  umillilinlili  part  of  the  discrepancy 
MM  be  aunbutcl  to  the  poetic  chatact«r 
aC  IIm  V«das  and  the  impcrfcot  koowledgc 
Ifaa  SanKkrit  people  mar  have  pos- 
i  uf  Um  ehanutcr  of  tiii^  rirer.  la  the 
■  trrhin^  dating  from  about  the  sixth 
>  tk  a,  the  Sarasnti  is  said  to  sink 
faMo  tba  cafth  and  to  paa»  uudergronnd  to 
Jota  the  Oaagea  and  the  Jumna  at  their  con- 
fctaetk  The  people  had  then  i;one  farther 
tato  Ibe  eomtiy,  and  had  become  better  ao- 
l^la^ll1f^^  with  the  SataawaU. 

laiatBt*  af  Mrvrt  Selir  n««(  en  \tt*' 

tBllaa« — Mr.  M.  Bufsman  has  pubUshcd  a 
Mper  on  the  "  Influence  of  Direct  Sunlight 
«a  Tcgrtation."  <>o  account  of  the  con- 
•tut  hl^  temperalure  in  the  tropical  re- 
gSona,  plants  there  arc  lesn  dependent  on 
direct  sotar  heat  than  in  the  temperate  and 
frigid  IWIKW ,  bat  there  are  acme  even  there 
wUeh  retioire  th!«  condition  for  their  lutn- 
riant  growth.  Among  these  arc  the  date- 
aiiat  and  the  sugar-cane.  In  the  warm 
tsnipaiBte  noe,  the  orange  grows  best  in 
tfae  direct  etmlight,  and  the  vine  rc<|uire« 
tht  beat  of  after-summer  to  ripen  its  fruits. 
Km  J  atma,  whether  in  the  warm  or  tem- 
{iwat*  region,  com  is  grown  with  success 
■kailiil  there  is  in  summer  direct  sun- 
ifff*  eaoogli  to  ripen  its  grains.  On  high- 
Itaila,  the  ht<i"<«"v  of  insolation  is  very 
nratb  iaeroaaed.  Bat  tlie  solar  warmth  of 
the  an«N«Biiinisr  is  necessary  to  ripen  the 
{not*  of  the  most  Important  plants;  and 
it  to  (or  iadt  of  this,  and  not  from  any  de- 
Uanty  la  the  mean  temperature^  tli&t  the 
viae  eaa  ttot  l>«  cultivated  successfully  in 
doody  Bngland.  The  limit  of  com  culti- 
saHoB  atwwl"  oa  the  continent  generally 
tuther  to  tite  north  than  on  the  shores.  In 
Korway,  it  wadies  10° ;  at  Fort  Norman, 
f^n^i  OS* ;  at  Vakntsk,  Siberia,  62°  ;  on 
Ite  aoiibMUt  shores  of  Asia  and  the  north- 
^Mms  aborea  of  Aoicrica,  nearly  to  CO  ; 
M  Iht  ■tiwarn  tfaoiM  of  America,  67°.  Ho- 


where  tlie  h  the  influence  of  insolation 
more  distinctly  ob^errcd  than  In  the  Aretlu 
regions.  Richardson  remarks,  of  the  rlcliv- 
ity  of  Shire  Uirer,  near  60"  north  latitude, 
lliat  he  liad  never  felt  the  heat  of  the  trop- 
ics so  oppressive  as  lie  experienced  it  on 
some  occasions  in  those  regions,  tltongh  the 
sun's  rays  are  there  always  horizontal  in- 
■teud  of  verticil,  as  is  the  case  In  the  trci|>- 
ical  countries.  This  is  because  in  summer 
the  sun  rests  above  the  horizon.  In  Nova 
Zembla  the  vegetation  is,  in  places  exposed 
to  the  sun's  rays,  "  like  an  arctic  flower^ 
garden,"  for  the  surface  of  the  soil  is  not 
covered  with  gratis  as  in  the  temperate  re- 
gions ;  and  the  (lowers  are  of  a  nmcb  greater 
size  than  the  leaver  In  the  Tundra  of  Si- 
beria, on  the  declivities  of  hills  sheltered 
from  the  winds  and  exposed  vertically  to 
the  son's  rays,  the  same  herbaceous  vegeta- 
tion, with  its  large,  splendidly  colored  flow- 
ers, is  observed,  but  this  is  not  the  case  in 
plains  where  the  sunlight  in  its  horizontal 
direction  can  not  hare  so  much  influence  on 
the  vegetation  of  the  frozen  ground.  Theiw- 
fore  these  plains  are  in  general  really  des- 
erts, covered  only  with  moas.  Insolation  is 
also  the  cause  of  the  rich  vegetation  in 
some  parts  of  the  mountains  in  the  tem- 
peratc  zone.  Even  in  the  most  northern 
regions  there  can  bo  a  rich  vegetation 
where  the  plants  in  sheltered  localities  are 
exposed  to  the  sun.  Several  instances  are 
mentioned  by  Mr.  liuvsman  in  which  planta 
have  been  found  blooming  in  these  rcgioni 
while  their  toots  were  frozen. 

A  Bm  Kalsancr. — ^M.  Delpech,  of  the 
Uygienic  Council  of  the  Department  of  the 
Snjine,  has  published  a  report  on  the  damage 
done  by  bees  and  the  dangers  resulting 
from  the  existence  of  apiaries  in  the  city 
of  Paris.  The  bees,  it  appears,  have  be- 
come a  real  and  fonaidoble  nuisance  in 
some  parts  of  Paris,  especially  in  the  neigh- 
borhood of  the  sugar-reflneries  and  the  rail- 
way-stations, where  hundreds  of  sUnds  are 
kept.  The  extent  of  their  depredations 
upon  the  Say  sugar-refinery  is  estimated  at 
25,0<X)  francs,  or  $5,000,  a  year.  A  filaaa 
filled  with  sirup  will  be  emptied  by  them 
in  less  than  two  hours;  and,  if  a  trap  la 
Mt,  more  than  a  hectolitre,  or  nearly  three 
tushcls  of  them,  may  bo  caught  in  a  day. 
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Uborerg  in  Uie  refinery,  who  huTe  to 
woik  half  naked,  and  wbo.ie  skin  is  soiled 
with  niolisses,  suffer  greatlj  from  them,  so 
tnach  that  operations  hare  to  be  suspended 
at  times.  Children  in  the  schools  near  the 
bce-stand«  are  frequently  stung,  and  horsea 
paaaing  in  the  neighborhood  arc  in  constant 
danger.  M.  Dclpech  maintains  that  bees 
aro  in  rcalitj  much  more  danjicrouE  than  is 
generally  ln-llcTcd.  lie  make*  a  triple  clusa- 
Bcatlon  of  the  accidents  that  may  ari^c  from 
the  wounds  they  inflict:  1.  Trifling  acci- 
dents, with  heat  and  swelling,  followed  by 
a  feeling  of  oppression  and  itching;  2. 
More  sciious  accidents,  which  are  cured, 
beginning  with  the  same  symptoms  as  tho 
former,  followed  by  great  weakness,  pre- 
cordial anxiety,  cold  in  the  extremities, nau- 
sea, insupportable  headache,  often  by  net- 
tle-nich,  and  sometimes  by  conrulsire  and 
tetanic  symptoms;  3.  Accidents  resulting 
in  death,  which  often  speedily  follows  stiugs 
in  the  face,  bead,  neck,  etc.  The  fatal  ter- 
mination is  preceded  by  two  kinds  of  symp- 
toms— those  resulting  from  local  lesions, 
the  exceptional  gravity  of  which  is  due  to 
the  scat  of  the  injury,  as  where  a  swelling 
in  the  throat  is  produced  resulting  in  as- 
phyxia ;  and  those  in  which  the  toxic  action 
of  the  poison  introduced  into  the  circula- 
tion seems  to  be  the  immediate  cauf>o  of 
death.  In  this  case  we  hare  a  condition  of 
syncope  and  asphyxia,  with  signs  of  con- 
TuUion  and  tetanus.  A  considerable  num- 
ber of  ca.'cs  of  death  resulting  from  bee- 
stings are  cited  in  the  report. 

Iflfjent  Honsw  SanlUtlvir— Dr.  W.  H. 

Oorficld  reviewed  the  "  History  nf  Floase 
Sanitation  "  in  an  address  which  he  recently 
delivered,  as  president,  before  the  English 
Society  of  Medical  Officers  of  Health.  The 
necessity  of  removing  surplus  rain-water  for 
preventing  dampness  in  the  soil  of  resi- 
dences has  been  recognized  from  the  most 
ancient  times,  and  found  emphatic  expres- 
sion In  Rome  twenty -five  hundred  years 
ago,  when  a  grand  drainage  system  for  the 
city,  a  part  of  which  is  still  in  operation, 
was  constructed  by  Tartiuin  the  Elder ;  and 
the  main  drain  of  his  work,  "The  Cloaca 
Maxima,"  is  styled  by  Dr.  Corfield  "the 
great  pstlem  of  all  drains."  The  device 
for  deodorizing  exctcmeni  by  mixing  it  with 


dry  earth  Is  at  least  as  old  ax  ^Ut  nm* 
of  Hoses.  According  to  Livy,  the  Cluaca 
Maxima  was  used  also  to  carry  awav  ilie 
filth  of  the  city ;  and,  according  to  Mr  lUil'i- 
win  Latham,  the  water-cloaet  is  a  very  an- 
cient device,  the  use  of  which  "  has  been 
traced  to  all  nations  that  bod  arrived  at  a 
certain  degree  of  refinement."  Tbey  were 
probably  of  Asiatic  origin.  They  were  in- 
troduced into  Rome  during  the  repulilio; 
and  remains  of  them  have  been  found  in  the 
Palace  of  the  Cssaxs  at  Rome,  and  in  the 
ruins  of  PompeiL 

1  Kew  Pro^pertUr  Sonrre  af  Rtal. — Mr. 

3.  Etarkie  Gardner  has  published  a  paporon 
the  utilization  of  the  underground  heat  o(  the 
earth.  He  holds  that  the  crust  of  the  earth 
is  thin,  and  that  its  movements  are  more 
compatible  with  a  thickness  cf  ten  than  i 
fifty  miles.  The  deepest  artesUn  wcH  I 
the  world  is  being  bored  at  Pcsth,  Bungai; 
with  the  object  of  securing  an  unlimiti 
supply  of  warm  water  for  the  city  bail 
and  has  already  reached  a  depth  of 
than  three  thousand  feet.  Tlie  present  ten 
perature  of  the  water  is  ICl"  Fahr.,  and  tfa 
borings  will  be  prosecuted  till  water  of  ITS' 
is  obtained.  "  It  needs  no  seer,"  says  Mr^ 
Gardner,  "  to  pierce  the  not  distant  futu 
when  we  shall  be  driven  to  every  eip 
to  discover  modes  of  obtaining  heat  witha 
the  consumption  of  fuel,  and  the  perhap 
far  more  remote  future  when  we  shall  I 
shafts  down  to  the  li(iuid  layer,  and  condu 
our  smelting  operations  at  the  pit's  mouth,*] 

Barteria  gader  nigh  Prtssare. — H.  < 
Certes  has  reported  on  experiments  which  1 
has  made  on  the  decomposition  of  m\ 
matter  under  high  pressure,  with  the 
po-ie  of  ascertaining  whether  the  pr 
takes  place  in  the  depths  of  the  sea  In  Ih 
same  manner  as  in  the  open  air.     He  fo 
that    bacteria   thrive    nnd    intTcaae 
pressures  of  from  three  hundred  to  six  hn 
dred  atmospheres,  almost  as  in  a  non 
temperature,  except  that  the  micmbc* 
different  and  the  results  of  their  action  haT 
only  a  feeble  insteaii  of  a  strong  odor,  an 
are  acid  instead  of  alkaline  in  tlftr  reartittu* 
M.  Certes  will  continue  his  ei; 
the  winter  ot  the  normal  tempei  . 
sea  depths,  or  89°. 
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Ca«s4UB  Ftrtst  FujjtrraUon. — In  his 

r  «l  Ui«  American  Forvatry  Congress, 

'FoTMt  Piewrrmtion  in  Canada,"  Mr. 

',  OmBmaiKl  sketched  a  pl&n  for  thr 
preMrr4tioa  aad  renetrBl  of  fore«u  which 
might  in  oome  respects  be  equally  applied- 
Uo  to  ihe  United  Slates  and  Canada.  Leases 
of  public  timber  areas  should  be  restricted 
to  deSnil«  periods  of  five  or  at  most  sercu 
Jtmn,  wHh  •  rule  that,  after  the  cxpintion 
of  die  lease,  the  Uind  should  linre  rest  for 
tmatf  T««M  to  allow  the  jouns  timber  to 
pov  sp.  The  timber  limit)  should  be  rc- 
VUietod  in  Kize  to  about  hfty  square  miles, 
u  ii  no*  done  in  Manitoba.  This  would 
coabk  the  Qoverumcnt  more  systematically 
to  carry  out  the  system  of  alternate  leases 
■ad  uMi  The  production  of  square  tim- 
\wT  should  be  discoura!;ed,  on  account  of 
Uie  great  waste  of  material  in  forming  the 
(quan  Iqg,  and  of  the  additional  food  for 
totmflfi  which  the  wasu!  material  crc- 
The  cutting  on  public  lands  of  trees 
twelve  inchRJ  at  the  stump  should  be 
paniahabU  by  a  heavy  fine.  This  would 
lia*e  tke  effect  of  prcscrring  the  younger 
trees  till  they  attained  a  merchantable  size. 
Th»  (tarting  of  forest-fires  should  be  mode 
erituloal.    \AiTicrever   the  forests  hare  been 

OTcr  by  the  lumbermen  and  wherever 
bare  swept  through  areas  of  public 
:kl  not  tpodolly  suitable  or  available  for 
MtUemeBt,  reserring  or  replanting  with 
yrcjMr  UwU  of  timber  should  be  attended 
10,  Laatly,  the  forests  should  be  put  under 
I)m  ikkise  of  suitable  olBcera. 

•h  Air  u4  SeMtala  Ur.— In  a  paper 
•B  "the  Climatic  Treatment  of  Phthisis," 
Dr.  Harold  Williams,  of  Boston,  considers 
llw  qntation  of  what  conditions  make  a 
r  of  the  sea  or  the  mountain?,  to 
r  of  which  patients  are  generally  sent — 
fsTsnblo  for  the  treatment  of  consumption. 
Tliey  GUI  not  be  eooditions  of  moi'iure,  or 
ol  atmofpherio  pivssure,  or  of  variability  of 
tcBipeiatiiitit  for  tbece  arc  opposite  on  the 
■■  lad  on  nooatains.  The  only  conditions 
la  whldi  tltc  two  olooses  of  location  agree 
with  any  precision  are  those  of  purity  of 
air  and  of  the  proportion  of  ozone  oonstitn- 
ML  8ca  air  contains  snuiU  quantities  of 
I  partlein,  and  of  iodine  and  bromine, 
I  air  U  oaaally  lower  in  tern- 


peratur*  and  marc  diaibermanous ;  but  these 
are  not  regarded  as  cssenllol  qualities.  One 
fact  to  be  regarded  in  considering  the  qiioa- 
tion  is  that,  with  or  without  treatment,  cer- 
tain casee  of  phthuis  naturally  tend  to  ro- 
covery.  Another  fact  is  that  any  change  of 
climate — which  a  often  accompanied  by  a 
change  of  scene,  of  habits,  of  ciercise,  of 
food,  of  dress,  of  thought,  and  of  surround- 
ings— is  of  importance  in  cases  of  difeose. 
When  all  the  meteorological  diHcrcnces  be- 
tween the  air  of  the  mountains  and  the  air 
of  the  sea  are  summed  up,  the  eco-air  scemi 
to  possess  certain  possible  advantage  over 
ttiat  of  the  mountains, "  in  that  it  is  warmer 
and  purer,  and  that  it  presents  slighter  Ta> 
nations,  both  of  temperature  and  humidity. 
But  this,  it  must  be  remembered,  is  the  air 
OTcr  the  sea  itself,  air  that  can  only  be  pre- 
scribed through  the  medium  of  ocean  voy- 
ages, a  prescription  open  to  the  grave  ob- 
jections of  idiosyncrasy  against  the  oca; 
sca-.^ickness ;  anxiety  at  leaving  friends, 
fears  of  dangers,  lack  of  companionship, 
variety,  and  exercise  ;  and,  above  all,  inferi- 
ority of  food.  Added  to  which  \i  the  diffi- 
culty of  selecting  a  voyage  which  shall  ei- 
tcnd  over  a  sufficiently  long  period  of  time" 
Hence  sea  air,  though  perhaps  the  best  of 
all  kinds,  is  really  available  for  only  a  few. 
Island  and  seaboard  stations  resemble  most 
nearly  the  sea,  but  differ  from  it  with  re- 
spect to  variations  of  temperature  and  hu- 
midity, and  purity  of  the  air.  "  Physiologi- 
cally speaking,  therefore,  it  may  bo  said  that 
mountain  air  is  no  better  than  island  or  sea- 
board air,  because  it  is  colder  and  more  lia- 
ble to  sudden  and  excessive  changes  of  tem- 
perature, while,  on  the  other  hand,  it  may 
be  contended  that  Island  or  seaboard  air  is 
no  better  than  mountain  air,  because  of  Its 
diminished  purity."  An  important  factor 
always  to  be  consulted  is  the  idiosyncrasy 
of  the  particular  patient,  for  or  against  the 
sea  or  the  moontains.  "  We  must  admit 
that,  in  the  present  state  of  our  knowledge, 
the  meteorological  differences  of  climate 
hare  been  proved  to  be  of  little  importance 
in  the  treatment  of  phthisis."  But  there 
ore  probably  beneficial  eifects  of  a  change 
of  climate  which  we  may  regard  as  duo  to 
factors  common  to  all  groups  of  health  re- 
sorts, and  which  vary  only  in  degree.  These 
factors  are:  the  change  itself",  the  purity 
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of  tbf  tir;  tbc  increased  number  of  boun 
of  0[icu-air  exereise  permitted ;  and  the  im- 
proTed  bjgienic  surroundings  of  tlie  patient. 
Aa  ideal  health  resort  for  cotuumption 
"(bould  bo  sparsely  and  ncitlj  settlod.  It 
should  posses:  a  pure  wntcr-supplr  and  ade- 
quate drainage.  It  should  bo  of  a  dry  and 
porona  loil,  and  should  be  favorably  ritu- 
atcd  with  respect  to  ueighboring;  biiglits 
and  iDarshcs  and  ptcrailing  winds.  It 
should  be  equable  in  temperature  and 
should  possess  the  maximwu  of  pleasant 
ncathcr.  It  should  not  bo  to  hut  aj  to  be 
enervating,  nor  so  cold  as  to  prevent  o>it- 
door  ex«Tcise  and  proper  ventilation  of  the 
houfoi.  It  should  afford  plenty  of  amuse- 
ment ;  it  should  not  be  cronrdcd  with  con- 
Bamplivcs,  and  it  should  bi<  sufliciently 
unfaahtonablc  to  admit  of  hygienic  dress. 
Above  uli,  it  should  afford  suitable  accom- 
modatiouB  for  the  iuvaliJ." 

IntrlllirrBee  of  Swalloirs.  —  Profcsjor 
Grant  Allen,  speaking  of  ewalloivs,  nays 
that  no  other  race  has  lived  in  such  close 
connection  vriih  man  and  yet  learned  so 
little  from  his  comiianionship.  Still,  they 
show  some  signs  of  iulelligenoe.  In  mak- 
ing the  mud  walls  of  their  nests,  for  in- 
siancc,  they  allow  each  layer  to  dry  thor- 
oughly before  proceeding  to  top  it  by 
another  oourso.  In  acquiring  the  habit  of 
building  in  chimneys,  which  has  been  car- 
ried to  swallows  by  the  westward  course 
of  civilization,  they  exhibit  some  faculty  of 
adaptation.  As  a  rule  tliey  place  their  nest 
five  or  six  feet  below  the  top  of  the  chim- 
ney, to  keep  it  out  of  the  way  of  owls,  not 
directly  over  the  kitchen-Gre,  but  over  on 
adjoining  flue.  And  it  requires  some  ort  to 
get  down  into  the  shaft  The  emergence  of 
the  young  swallows  from  this  place  is  a  re- 
markable instance  of  intelligent  action  still 
wavering  on  the  brink  of  mere  hardened  in- 
stinct. As  soon  as  they  are  strong  enough 
to  move,  the  chicks  clamber  rather  than  fly 
np  the  [lerpendicular  shaft,  by  beating  their 
wings  "  in  some  ineffectual  compromise  be- 
tween a  flop  and  a  flutter."  Often  they  fail 
and  full  enuhed  to  tlic  hearth.  Then,  hav- 
ing reached  the  summit,  it  is  some  time  be- 
fore they  venture  upon  flight,  and  they  ac- 
quire the  art  only  by  degrees  as  it  were. 
Mr.  Romanes  bas  collected  a  few  yet  more 
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unequivocal  ouas  of  Intelligaice  in 
lows.  In  one  case  a  bell-wire,  on  wkicfa 
swallow's  nest  partly  rested,  twice  dnoi 
iahcd  it.  Convinced  that  It  w»s  a  dangi 
object,  they  constructed  a  tunnel  for  iKe 
to  pass  through,  and  were  troubled  lir  it  no 
more.  In  another  case  a  pair  of  <wmnoii! 
were  molested  by  sponowi  trying  to  dlipos- 
scsB  them  of  tbcir  nest.  They  Ihercupca 
modified  the  entrance  to  their  borne,  so  Ibat, 
Instead  of  opening  by  a  simple  hole,  it  wu 
carried  on  outward  in  the  form  <A  a  tuuoel. 
Instances  are  recorded  where  several  swal- 
lows have  combined  to  drive  away  sparrow* 
which  bad  robt>cd  a  pair  of  comiada  of 
their  nest 

i  Pony  Champion. — "  Land  and  Water" 
has  a  remarkable  story  of  a  pony  whkii 
eared  its  master  from  destraclion  by  a  sa' 
age  dug.    The  master,  a  clot^gyman  rtai 
In  a  lonely  neighborhood,  was  g<4ag,  wl 
the  pony,  a  retriever,  and  a  Dadubond, 
obeying  a  call  to  visit  a  sick  parisbioner  fat^ 
the  night,  past  a  sbephcnl's  cottage  wbei 
a  very  fierce  dog  wa«  kept     This  dog,  ha' 
ing  got  loose,  made  an  attack  on  the 
trying  the  retriever  first  and  tfaco  the  Dachs- 
huud.    The   pony  became  frightened,  and 
the  master  dismounted,  when  the  dog  turned 
upon  him.     The  affair  became  vety  sei 
for   the   clergyman ;    the   Dacluhuod 
been  put  out  of  the  combat,  the  retriever  hi 
hid  behind  the  hedge,  and  be  bad  to 
up   the  fight  alone,   with   no   other  wvap*' 
on  than  a  riding  whip.     Then  be  "heard  a 
scampering,  and  the  next  moment  tbc  fsiti 
ful  pony  rushed  up  and  darted  so  snddnl; 
between  the  comtiatants  that  the  dog 
tail  and  fled,  evidently  thinking  tbc 
be  a  larger  and  dangerous  edition  <>f  Mi 
self.     The  galhint  little  fellow  pursui.'d  tl 
cur  until  ho  was  fairly  clinsed  back  to 
cottage-door.     Then  he  returned  quite 
cilc  to  his  master,  and  the  friendly  quaTtst' 
were  able  to  continue  their  way  In 
end  safety  once  more." 
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[  Ptofiiwni  lauc  H.  Hall.   The  munuticript 

I  of  the  AcU  and  r«lholic   Rfiiatle.t, 

I  lk«  PMilina  Spistire 

>  with  labia  to  fie '. 

\ etrli«ia»tlpa1  \emaok.  «.,,-^  „  ,.'>^<..  ^.....^ 

liSilMy  of  Uie  geoeai*  of  the  monu- 

FkORSKiK  GauLitx  Sex,  of  Paris,  re- 
inarita,  cunoeiuing  the  aliiikentat7  impor- 
tMioc  lif  vatvr,  tlut  it  li  casestial  to  dismlTe 
tlie  alts  takra  in  with  the  food  and  elimi- 
nate  tticra  from  the  sratena.  He  denies  that 
naa  can  live  on  a  purely  vegetable  diet, 
•od  poials  oat  that  the  veinitariana  tbem- 
aijTM  eonfns  the  faliacr  of  their  tlicnry  by 
nifaig  <fS^  milk,  and  butter,  by  which  they 
I  ap  for  the  want  of  colid  meat. 


twen 
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^^K   Vwanmot   H.  A.  Rok-laxd,  of  Johns 

^^BbpUaa  DnireTsitj.  has  coaiplcled  a  photo- 

^^^iphlo  map  of  the  «olar  spectnim,  from 

waT«-l«lgtb  S,680  to  5,7l»0,  and  has  nearly 

rMdr  th«>  portion  above  3,B8(t,  to  the  e\- 

tKRnitjr   of  the   ultra-violet,   wave-length 

about  8.1'X\     S   »cale  of  wave-Iengthd  hna 

iic  whole  is  claimed  to  be 

c  preatcr  derail  than  any 

ii*t>nce.    While  the  error  in 

«  .it  no  part  exceeds  nriini.  'he 

w.:..-.v..^-..-  of  more  Uian  2iiO  lines  in  the 

•poccmm  have  been  accurately  determined 

to  nim  P*rt. 

A  C0W1C1L  feature  of  the  almanacs  pnb- 
^JMH  for  use  in  tiel^pum  hxf  been  broueht 
^^^bl^t.     With  the  exception  of  two  rcicn- 
^^Be  works,  wfaoec  edition*  are  limited,  they 
an  all — I»5.(Xmi  out  of  a  total  of  &0<>,000 
oopie*  a  year — calculated  for  Paris.     They 
|riT«!  the  tim'  f  the  sun  and 

BBOD,  bi  wfai'  rvnoe  is  often 

ifluM  minu!  ...dking  at  cer- 

Mte  MMoa?  ilf  an   hour  lonscr 

or  Aorter  l^  ally  is  in  nelpum  ! 

are  raJriiUu?il  in  del<iil  as  for  Paris, 
If  thcT  wiJI  ni)t  be  CHX'n  at  all  in  liel- 
id.  If  such  an  event  should  occur 
risible  in  Belgium  which  will 
BM  he  a^n  in  Pari.*,  the  almanac  will  know 
aolUllIt  about  It.     The  "  G^raiul  iluMe  Al- 
W— awl  d*  Li^-tr"  li.H  »  not  n<Tirrni»>  onv  of 

ifatdiMorarJ'  ■  In  the 

aoitrfjiitem  '  'luarters 

of  Bcmtorf  S 

Ix  addition  to  three  oaoea  prerfourly  ro- 
petlal  for  the  cnrrcnt  season,  the  "  Lancet " 
reeonlB,  In  fliTee  week*,  three  other  deaths 

OOOUlori  riKJt-ball. 

la  oor  '  in  the 

itoiMch  bv  :i  iMtt-<ri  .  me  socond 

•ut  wa*  als"  ^  ki'^k  in  the  j<tom- 

aeh,  foUowO'l  '  fii«;  and,  in  the 

tUrd  c«ic,  lh<  in  the   nisb. 

ira»  i!ciiitik-c!  nd  the  spinal 

o  V  a  reform  is 

tu., .  .    .  i^uneL 


I        As  Asaoctation  for  the  Protection  of 

Planis  was  formed  »i  fieneva  in  January 

V.  IStl.'),  it  nuro- 

;  In  eight  can- 

'•'•"  nients  in 

Krani.  u  has 

cstabH  ^  ..ition  for 

Alpine  plants,  and  Ima  di^tnbuted  the  see<ls 
of  live  hundri'd  species  for  culuralioo  iu 
other  countries.  It  has  also  received,  by 
gifts  or  exchanpe,  seeds  from  other  coun- 
tries for  its  own  twtanical  pirdcn.  Its  latest 
"  Bulletin  "  contains  a  p,i|K!r  on  a  local  flora 
near  Geneva,  and  a  paper  by  llenry  Corrc- 
von,  director  of  the  garden  at  tjeneva,  rcc- 
omuicuding  the  cultivation  of  the  edelweiss. 

H.  FoRiL  has  made  a  cornraunicatlon  on 
the  behavior  of  rivers  derived  from  glaciers, 
like  the  Rhine  and  the  iihAne,  when  they 
run  across  lakes.  They  have  been  found 
to  preserve  their  distinct  existence,  and  to 
continue  their  course  in  deep  ravines  exca- 
vated through  the  lake-bolton)s.  The  ra- 
vine of  the  Rhine  in  the  Lake  of  Constance 
has  been  traced  for  five  kilometres  in  length 
and  to  lfl5  metres  below  the  level  of  the 
water.  \\'hcrt:  it  is  most  largely  developed, 
it  is  six  hundred  metres  wide  and  seventy 
metres  deep.  The  ravine  of  the  Rh6ne  ia 
of  similar  dimensions,  and  has  been  traced 
for  six  kilometres.  The  course  of  these 
ravines  is  tortuous.  They  op()C.'\r  to  l>o 
of  rocnt  origin,  or  in  course  of  fonnation, 
and  are  a  result  of  the  superior  density  of 
the  cold,  sediment-charged  glacial  water  of 
the  rivers. 

Tbk  anti-v!vL<ectionIsts  predicted,  gome 
years  ago,  that  the  investigators  to  whose 
objects  they  are  "  anti  "  would  come  at  last 
to  experiment  on  the  hnninn  subject.  Mr. 
W.  Maltieu  William!)  has  bfcnnie  nwarc  of 
fliroe  instances  in  which  this  horrible  pre- 
diction  has  been  fulfilled,  in  each  case  with 
the  full  consent  of  the  subject  and  witbont 
injury  to  him.  Po«teur  has  mutilated  hu- 
man  skin  and  moistened  the  blood  with 
the  poisonous  secretions  of  mad  rabbita. 
Dr.  B.  W.  Richard-ion  has  invented  a  pain- 
less cutting-knife,  and  has  te.«lcd  it  upon  his 
own  arm.  And  Mr.  Harrison  Branthwaite, 
in  the  interest  of  temperance,  has  adminis- 
tered brandy,  for  the  purpose  of  testing  Its 
thermic  ePfects,  to  three  classes  of  persons — 
habitual  drunkards,  moderate  drinkers,  and 
absUiiners. 

MM.  MiLLARDET  and  f?ATOw,  having  ma- 
nnred  the  vine  with  sulphate  of  copper, 
mixed  with  lime,  find  that  most  of  the  cop- 
per is  deposited  in  the  leaf,  while  merely  a 
doubtfid  trace  can  be  foimd  in  the  juice  of 
the  grape.  Other  experiments,  with  other 
Baits  and  other  plants,  indicate  that  the 
chlorophyl  of  the  leaves  is  the  most  active 
agent  in  picking  up  the  foreign  matter. 
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TnB  London  "  Panifary  World "  pub- 
ItslipM  regularly  a  "  Ulack-Lisl,"  inclndine 
the  natncij  of  dealers  who  have  been  proved 
to  be  8elliiig  falsified  or  adulterated  goods. 
It  iotcnds  ui  secure  for  thb  list  the  records 
of  all  proceedings  under  the  Foods  Act,  and 
against  the  owners  of  rookeries,  throughout 
Knjtlmid,  so  that  the  people  of  all  the  tH- 
ln;;ef<  can  Icani  at  once  who  is  cheating  them 
and  selling  them  unwholcbouic  goods. 

A  NEW  artificial  fir<>-proof  stone  or  plas- 
ter has  been  invented,  the  principal  con- 
stituent of  whieh  is  the  mineral  asbestine,  a 
eilicate  of  magnesium.  This  is  mixed  with 
powdered  flint  and  caustic  potash,  and  with 
Bufllcicnt  water-glass  (silicate  of  soda)  to 
make  it  into  an  adhesive  plaster.  It  is  fur- 
ther mixed  with  sand  before  use.  It  docs 
uot  require  lathing,  but  adheres  to  a  smooth 
surface,  and  mey  be  applied  upon  a  wall  or 
ceiling  of  sheet-iron. 

Fob  fixing  toils  in  embanknent.",  or 
whore  there  is  waxh,  reliance  is  usuallj 
placed  upon  the  roots  of  grass  or  other 
plnnrs  ;  and  long  delays  are  often  incurred, 
with  frequent  renewals  and  repairs  of  gul- 
lej-3,  before  a  network  of  roots  can  bo  ob- 
tained capable  of  giving  a  firm  foundation. 
M.  (.'nnibier,  of  the  Fri'nch  railway  service, 
has  found  in  the  double  poppy  a  most 
valuable  plant  for  this  purjioee.  It  grows 
quickly,  ond  helps  to  support  the  soil  in 
atmut  two  weeks,  while,  at  the  end  of  three 
or  four  months,  it  forms  a  stronger  net- 
work of  roots  than  any  grass  known.  It  is 
an  annual,  but  sows  itself  after  the  first 
year. 

AccoRDTXO  to  the  Newcastle  (England) 
"Journal,"  Mr.  Walter  XlcPonald,  of  Ilder- 
ton,  near  Wooler,  while  tryinc  to  clear  a 
dam  which  had  been  elopg'ed  by  a  freshet, 
fell  into  a  snow-drift,  and  might  have  been 
buried  in  it  but  for  the  extraordinary  aa- 
picity  of  his  collie  dog.  He  was  struggling 
to  reach  the  branch  of  a  tree  that  overhung 
him,  which  the  dog  observing,  it  sprang  at 
the  branch,  pulled  it  down,  and  held  it  with- 
in it^  master's  reach  till  be  was  able  to  get 
a  hold  upoa  it. 

Ma.  CLEnns  Wimani,  of  Freiburig,  Sax- 
ony, announces  the  discovery  by  himself,  in 
the  new  mineral  argyroditc,  of  a  new  non- 
melnllic  element,  closely  related  to  arsenic 
ami  nntimoor,  to  which  he  has  gireii  the 
Uaiuo  of  Qcruiauium. 


onrrrARY  notes. 

PaortmoR  Jonii  L.  CiimntLL,  of  the 
duir  of  OeologT  and  Clicmistry  in  Wash- 
ington and  I/ce  University,  died  at  Lexing- 
on,  Virginia,  February  2d,  in  the  sixty-fifth 
ar  of  his  ago.    Uc  hod  been  a  profo.«sor  at 


I.  nte  1851.     He  was  the  anthot 

<-•  ns  on  "  Vlnrinian   (ie<>logT  in 

Aiii'iiwiii  .iitniv,"  his  la*l  pii(«:r  having 
been  a  review  of  the  geological  reports  of 
Professor  W.  C.  Kogcrs. 

Tm  death  of  M.  Jules  Jamin,  rcrpetnal 
Secretary  of  the  Section  of  Physical  Science 
in  the  Paris  Academy  of  Sciences,  is  ait- 
nounced.  He  was  born  in  If^lS,  was  €U<cUd 
a  member  of  the  Academy  in  1868,  was  an 
eloi|uent  teacher  and  debater,  and  a  fre- 
quent contributor  to  the  "  Revue  dcs  Deux 
Mondes  " ;  he  publishol  many  jniperi  in  ttie 
"  Transactions '■  of  the  Acader:  ' .<it 

of  a  course  in  phyMcs  for  tl  no 

School,  and  had  patented  an  1:11.^..,^  ...uU 

Mr.  Cbablcs  William  Peacb,  who  wii 
distinguished  as  a  field  geologist  of  ttx 
Houtliem  coasts  of  England,  died  in  Eilin- 
burgh  on  the  28th  of  Fobruarr,  in  bis 
eighty-sixth  year.  He  was  the  son  of  a 
country  mechanic  and  inn  -  keeper,  and 
served  in  the  revenue  coast-guards  for 
twenty  years,  and  afterward  in  the  ena- 
toms,  for  pay  hardly  ever  much  eioccdiDf 
five  hundred  dollars  a  year.  He  was  an 
industrious  collector,  and  nn  indefatigable 
hunter  of  new  s[H'cie8 ;  he  became  very  early 
aciiuainted  with  the  marine  fanna  of  hisdi». 
tricts ;  first  detected  the  lower  i^ilurian  foe- 
ails  in  the  supposed  Aioic  rooks  of  Coni. 
wall ;  furnished  the  Polytechnic  Sodcty  m 
1843  a  valuable  paper  on  land  and  fresh- 
water shells  and  marine  animals;  di.-icov. 
creil  the  fossila  in  the  altered  rocks  of  the 
liiehlands,  which  cnabied  Mun-hison  to  elu- 
cidate the  structure  of  that  region;  and  has 
been  said  by  n  living  geolo'.rii<t  to  have  dons 
more  in  the  field  of  old  reil  sandstone  U*- 
sil.i  "  than  all  other  goologicts  pat  to- 
gether." 

CoAiiLis  Jaues  Edward  M-^"---?  Pro- 
fessor of  Dotany  in  the  Univi  i  ..•, 
died  Februory  'isth,  in  his  fi\  ir. 
He  was  a  son  of  Professor  Charles  iiorren, 
of  the  University  of  Ghent,  who  was  after- 
ward Professor  of  Botany  in  tbc  University 
of  LiiSge.  Being  called  upon  to  assist  bU 
father  in  teaching,  he  pn^pared,  as  his  espe- 
cial examination  thesis  for  the  doctorate,  • 
dissertation  on  green  and  colored  Iratot,  by 
which  he  first  became  known  to  the  botan- 
ists of  Europe.  He  succeeded  liis  father  a* 
full  professor  in  1868.  He  was  founder  of 
the  Botanical  Institute  of  I.ii^t^' ;  eiilltir  of 
the  "  Bclgiquc  Ilorticole,"  anil  '  '  n- 
merous  memoirs  and  acadcmii  m 
on  questions  of  botany,  cbcmiiU  .,  .^,.»  .^gc- 
table  physiology. 

Dr.  nrixRicn  FiscnxR.  minenlo^t  and 
Profe8.«or  at  the  Freiljurg  University,  is  d(«d, 
He  was  best  known  by  his  book  on  "Jadite 
and  Nephrite." 
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EVOLUTION  BOUNDED  BY  THEOLOGY. 

Bt  w,  d.  lb  sueub,  b.  a. 

TTHDRR  the  title  of  "  Evolution  and  Theology,"  Dr.  Lyman  Ab- 

\J    bolt,  in  the  December  number  of  the  "  Andover  Review,"  nnder- 

takea  to  tndica'  •  i  doctrines  to  whicb  the  philosophy  of  evolution 

wiUbsTOto  sul   .  If,  under  penalty  of  being  bronght  to  naught. 

Tltese  doctrines,  he  seema  to  consider,  lend  themselves  in  an  especial 

OCT  to  vigoroua  and  effective  pulpit  treatment ;  and  his  advice  to 

clergy  I*  to  insist   as  powerfully  as  possible  upon  these,  and  to 

lie  doubtful  interpretations  of  the  third  chapter  of 

1     . -tful  discussions  respecting  the  origin  of  the  race." 

iilu  r  w.ir.iw,  the  difficulties  raised  by  science  in  regard  to  the  Bibli- 
cal 3.  tion  are  to  be  quietly  ignored,  while  all  possible  ns*» 

••t'jli.    : .   :   purposes  of  edification  of  such  doctrines  as  appeal 

tno»l  jiowcrfnlly  to  the  religious  emotions.     One  may  agree  with  the 
iRk«T  tb«i  '  <  U  to  spend  time  upon  "doubtful  interpreta- 


w 


Id 
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it.  it  would  not  be  useless  to  inquire  whether  a 
narrstivc  r,  :  hy  thousands  as  historically  true  has  any  just  claim 

to  be  ~    ~  A  certain  passage  in  Homer  might  be  considered 

by  cr.i  ssly  "corrupt"  ;  but  the  fact  of  our  giving  up  the 

effort  to  interpret  it  would  not  stand  in  the  way  of  our  forming  aa 
opinion  as  to  whether  the  Plomeric  tale  of  Troy  was  to  be  accepted  as 
■ober  history.  What  simple-minded  people  want  to  know,  in  regard 
to  the  early  chapters  of  Genesis,  is  whether  or  not  they  are  fn<r,  and 
tiiu  iaane  can  not  be  cv.adcd  by  any  talk  about  "  doubtful  interpreta- 
tiaim.'*  What  is  meant,  after  all,  by  "  doubtful  interpretations  "  ?  la 
k  meant  that  it  is  impossible  to  put  any  certain  interpretation  upon 
tlia  chapters  in  question  ?  That  difficulty  was  not  felt  in  former  times, 
vhao  days  counted  as  days,  and  the  geological  record  waa  as  yet  un- 
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read.  There  is,  however,  proLablj  no  use  in  pressing  this  point  fur- 
ther. Dr.  Abbott  simply  formulates  a  policy — the  policy  of  tboee  who 
know  enough  and  have  reflected  sufficiently  to  understand  th:'  ' 
recent  work  of  science  calls  for  some  readjustment  of  ancient  o( 
even  in  theological  matters,  but  who  would  prefer  not  to  ascertain  too 
precisely  what  the  amount  of  that  necessary  readjustment  is.  There 
arc  others,  of  course,  who  make  no  terms  with  the  scientific  enemy,  and 
persist  in  holding  all  declarations  of  Scripture  as  equally  challi :• 
and  commanding  the  most  submissive  acceptance.  Thus  Mr.  M'  ,, 
not  long  ago,  desiring  to  fiont  the  skeptics  with  an  extreme  example, 
declared  his  firm  belief  in  the  hbtorical  truth  of  the  narrative  of 
Jonah  !  The  doctrine  of  evolution  docs  not  trouble  Mr.  Moody  in  the 
least,  lie  takes  the  Bible  as  he  finds  it,  disdaining  all  criticism  that 
does  not  start  from  the  assumption  of  its  infallibility.  The  position 
of  Dr.  Lyman  Abbott  is  different :  evolution  troubles  him  just  to  this 
extent,  that  he  would  apparently  like  to  chain  it  to  three  theolojrieal 
cannon-balls,  and  then  let  it  roam  about  with  whatever  ease  and  frci 
dom  might  be  possible  to  it  under  the  circumstances. 

It  becomes  a  question,  therefore,  whether  the  proposed  limitati 
of  the  doctrine  of  evolution,  or  rather  of  philosophy  in  gencnil,  cj 
be  accepted  without  sacrifice  of  the  supreme  interests  of  truth.  The 
latter — truth  in  the  widest  sense — is  and  must  be  the  ultimate  stand- 
ard. However  valuable  or  important  a  system  of  thought  may  be  in 
the  eyes  of  its  adherents,  it  can  not  safely  be  made  a  standard  by  which 
to  test  other  doctrines :  these  may  always  claim  a  free  and  fair  trial 
apart  from  all  presumptions  created  by  the  credit  attached  to  estab- 
lished opinions.  Once  make  any  system  the  supreme  arbiter,  and  an 
intellectual  tyranny  has  been  created,  the  ultimate  effects  of  which  can 
not  fail  to  bo  disastrous.  The  world  has  seen  such  tyrannies  in  the 
past ;  and,  unhappily,  is  not  rid  of  them  in  the  present.  The  Bomiib 
Church  is  such  a  tyranny,  setting  itself  up,  as  it  does,  as  the  supreme 
arbiter  of  truth.  The  Westminster  Confession  is  the  symbol  of  U- 
other  tyranny  of  an  essentially  similar  character.  Could  certain  p<ir« 
sons  to-day  have  their  way,  a  kind  of  composite  evangelical  doctrine 
would  have  its  place  in  public-school  instruction,  and  would  thus  be 
created  into  a  tyranny  over  the  community  at  large.  "Ye  know 
what  mind  ye  are  of,"  was  said  by  the  founder  of  Christianity  to  soi 
of  the  more  zealous  of  his  disciples  ;  and  the  remark  might  well 
addressed  to-day  to  those  who  are  trying  to  gain  for  their  private 
licfs  the  authority  and  support  of  the  state.  Could  they  have  tb( 
way,  the  time  would  undoubtedly  come  when  they  would  ruo  it. 

Before  proceeding  to  define  the  doctrines  by  which  he  would  pi 
pose  to  check  the  hypothesis  of  evolution.  Dr.  Abbott  assigns  to 
scientist  and  the  theologian  the  fields  in  which  they  are  respectiv 
permitted  to  work,  and  describes  their  respective  methods  of  opera- 
tion.   "  The  scientist,"  he  tells  us,  "  has  external  Nature  for  his  fitJd, 
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to  do  in  the  premises.  How  is  this  contradiction  to  be  explained  f 
The  explanation,  as  we  conceive,  lies  here  :  There  are  two  aspects  of 
the  doctrine  to  which  the  reverend  doctor  refers— one  the  purely  reU^> 
ious,  the  other  what  we  may  call  the  historico-theological.  In  regard 
to  the  first  of  these  he  feels,  and,  as  we  hold,  is  justified  in  feeling, 
unbounded  certainty  ;  in  regard  to  the  second,  he  docs  not  feel  so 
certain,  and  yet  he  can  not  help  regarding  it  as  essential  to  the  integ- 
rity of  the  first.  It  is  the  latter  to  which  he  fears  the  solvent  of  evo- 
lution may  be,  if  it  has  not  already  been,  applied  with  disintegratiog 
effect. 

Let  us  explain  this  further.  The  statement  that  we  are  the  chil- 
dren of  God,  in  so  far  as  it  is  an  affirmation  of  consciousness,  can  only 
mean  that  we  feel  related  to  the  highest  object  or  ideal  that  our  mindi 
can  frame.    We  may  here  make  a  new  application  of  the  poet's  words : 

"'Tis  life  whereof  oor  nerves  are  scant — 
O  life,  not  death,  for  which  we  pant; 
More  life  and  fuller  that  I  wont." 

The  "fuller  life,"  for  which  we  all,  at  one  moment  or  another,  pant, 
is  that  which  comes  of  subjection  to  the  higher  law.  We  feel  that 
evil  in  our  nature  bounds  and  hampers  us  on  every  side  ;  that  through 
it  our  lives  are  rendered  poor  and  incomplete.  This  thirst  for  a  higher, 
fuller  life,  is  as  far  removed  as  possible  from  mere  self-worship,  or  any 
kind  of  moral  dilettanteism  ;  seeing  that  what  we  seek  is  not  an  addi- 
tion to  our  individual  forces  for  individual  purposes,  no  mere  higher 
form  of  culture,  but  rather  the  perfecting  of  our  nature  through  con- 
scious relation  with  that  which  transcends  and  yet  embraces  it.  "  We 
grow  in  elevation  and  nobleness  of  nature  just  in  proportion  as  we 
merge  our  individual  life  and  happiness  in  the  happiness  and  life  of 
others."  These  words  of  Dr.  Caird's  ("Scotch  Sermons,"  page  36) 
contain,  as  we  think,  in  germ,  the  whole  philosophy  of  religion.  Mani- 
festly, it  is  impossible  to  conceive  that  evolution,  or  anything  eUe, 
should  ever  destroy  the  forward  and  upward-reaching  tendencies  of 
human  nature,  or,  in  other  words,  affect,  in  its  rdiffioiit  aspect,  tbo 
affirmation  that  "  we  are  children  of  God."  Even  those — and  io  the 
present  day  they  are  many — who  through  fear  of  being  misunder- 
stood might  refrain  from  using  these  precise  words,  would  still  be  pre- 
pared to  understand  in  them  the  substantial  and  essentially  religions 
truth  of  man's  dependence  on  and  affinity  with  a  higher  unity  than 
that  of  his  individual  organism. 

It  is  otherwise,  however,  with  the  same  affirmation  in  its  historico- 
theological  aspect.  The  doctrine  of  evolution  can  only  deal  with  facts, 
with  these  it  does  deal.  If  authentic  history  can  show  that  the  human 
race  is  descended — by  procreation,  as  Dr.  Abbott  says — from  God,  in 
the  same  way  as  the  Romans  claimed  to  have  been  descended  from 
.£nea8  and  his  band  of  Trojans,  well  and  good  ;  evolution  can  have 
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of  dbcovcry,  or  prereot  it  from  drawing  ffnch  conclasions  as  maj 
sectn  roaaonable  front  the  facts  that  come  within  its  rangie. 

The  second  doctrine  which  the  evolution  hypothesis  \a  sol^ 

warned  not  to  contradict  is  that  which  affirms  that  "maakinu  

sinned  and  come  short  of  the  glory  of  God.**  Gailt  and  imperfection, 
we  are  told — aiid.  as  the  present  writer  thinks,  truly — are  not  synony- 
mooB.  "  Sin  is  always  a  fall ;  when  we  sin  we  go  down  from  a  higher 
to  a  lower  life."  Now,  what  the  evolutionist  is  concerned  to  know,  is 
whether  he  is  required  to  affirm,  or  at  the  very  least  to  refrain  from 
denying,  that  man  was  originally  created  perfect,  and  that,  from  that 
condition  of  perfection,  he  fell  by  sin,  more  or  less  in  the  manner  de- 
scribed in  the  third  chapter  of  Genesis.  Dr.  Abbott  is  not  as  distinct 
upon  this  point  as  might  be  desired.  Making  all  allowances  for  his 
natural  defire  to  "leave  severely  alone  doubtful  interpretations  of  the 
third  chapter  of  Genesis,  and  doabtfal  discussions  respecting  the  origin 
of  the  race,"  we  might  still  have  expected  him  to  tell  ns  clearly 
whether  he  holds  that  the  first  human  pair  were  created  perfect — 
"  very  good  "  from  every  point  of  view — and  whether  this  is  what  he 
requires  the  evolutionist  also  to  believe.  The  latter  might,  I  fear,  have 
some  trouble  with  a  doctrine  of  this  kind  ;  but  if  he  is  merely  asked 
to  believe  that  there  is  a  radical  difference  between  gnilt  and  imper> 
fcction,  he  will  not  only  be  able  to  toe  the  m.irk  without  difficulty, 
but,  with  the  aid  of  Mr.  Spencer,  he  will  be  able  to  discourse  some- 
what pertinentJy  on  the  differences  between  guilt  and  imperfection. 
The  sense  of  guilt  arises,  he  will  say,  when  some  higher  law  of  ci'H- 
duct,  the  raonil  authority  of  which  has  been  established  in  the  ro.»ni/tr 
described  in  Chapter  VII  of  the  "  Data  of  Ethics,"  has  been  set  aside 
under  the  influence  of  some  lower  but  more  clamorous  motive.  Such 
lajises  are  incidental  to  man's  upward  struggle  ;  and  in  every  such 
case  he  undoubtedly  has  the  sense  of  a  fall.  The  illustrations  which 
Dr.  Abbott  gives  of  his  meaning  lead  to  the  belief  that  he  understands 
nothing  more  by  guilt  than  the  falling  away  from  some  recognised 
standard,  some  attained  level,  of  conduct.  If  so,  he  has  gone  out  of 
his  way  to  give  a  very  unnecessary  warning  to  his  evolutionist  brother. 
" Every  broken  resolve,"  he  says,  "every  high  purpose  lowered,  every 
jacrificc  of  reverence  to  sensual  desire,  of  conscience  to  passion,  of  love 
lo  greed,  or  ambition,  or  wealth,  is  a  fall."  Surely  no  dccently-rcad 
person  supposes  there  is  anything  in  the  evolution  philosophy  tliat 
conflicts  with  this.  What  the  evolutionist  is  in  doubt  about  is  whether 
the  story  of  On:  Fall,  as  embodied  in  Christian  di^ctrine,  is  a  true 
story — whether  the  first  human  being  was  all  made  up  of  high  • 
pose,  reverence,  conscience,  and  love,  and  whether  from  that  pri:..:  ■, 
condition  of  purity  he  fell,  by  one  act  of  disobedience,  into  that  ccO" 
dltion  of  utter  corruption  described  by  theologians.  There  is  no  ooe 
in  mincing  matters  or  using  vague  language.  Either  Dr.  Abbott 
summons  the  evolutionist  to  incorporate  this  doctrine  in  his  philoso- 
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region — ^the  region  of  the  bighcr  emotions — &nd  to  respect  science  as 
it  wroald  have  science  respect  it.     Then  all  will  be  welL 

It  is  observable  that  Dr.  Abbott  is  no  more  anxious  to  di.scui!4  the 
strict  theological  doctrine  of  redemption  than  he  is  to  enter  into  the 
details  of  the  third  chapter  of  Genesis.  He  prefers  to  deal  with  the 
process  of  redemption  in  its  most  general  aspects,  as  consisting  in  the 
action  of  a  higher  nature  on  a  lower.  Taken  in  this  accommodated 
and  accommodating  sense  it  is  not  at  all  hard  to  believe  in  ;  and  the 
evolutionist  may  well  congratulate  himself  that  a  term  of  such  special 
theological  import,  so  commonly  associated  with  the  sappoeed  efiicacy 
of  bloody  sacrifices,  is  capable  of  being  explained  by  a  doctor  of 
divinity  in  so  natural  and  human  a  manner.  It  is  satisfactory,  also, 
to  note  that  the  reverend  doctor  does  not  summon  the  modern  philos- 
opher, on  pain  of  intellectual  confusion,  to  accept  the  Hible  or  any 
portion  of  it,  but  only  such  truths  as  are  affirmed  by  the  "  univenal 
consciousness."  He  mentions  certain  chapters  of  the  Bible,  but  chiefly 
for  the  purpose  of  deprecating  the  spending  of  much  time  upon  a 
discussion  of  their  meaning.  In  spite,  therefore,  of  an  apparently 
aggressive  tone,  the  learned  doctor's  article,  when  closely  examined, 
may  almost  be  regarded  as  a  kind  of  Eirenicon.  Possibly,  like  a  very 
ancient  scriptural  character,  he  may  have  meant  to  say  worse  things 
than  he  actually  succeeded  in  uttering.  Science  has  its  foes,  who 
would  like  to  hear  it  denounced  ;  but  it  is  not  always  easy  to  com- 
mand the  prophets.  Many  of  them  know  too  much,  and  are  too 
sound  at  heart,  to  rail  at  the  modem  Israel 

A  few  words  in  conclusion.  The  evolutionist,  or,  as  we  should  pre- 
fer to  say,  the  modem  scientific  thinker,  is  not  necessarily  or  natu- 
rally an  irreligious  man.  Conversing,  as  he  tries  to  do,  with  truths  of 
deep  and  wide  significance,  and  seeing,  as  perhaps  no  one  not  engaged 
on  equally  wide  questions  can  see,  the  littleness  of  all  individual 
thought  and  effort  in  comparison  with  the  vast  operations  of  Nature 
and  the  limitless  record  of  human  action  in  general,  he  is  not  prone 
either  to  set  his  own  personality  up  as  an  object  of  worship,  or  volun- 
tarily to  cage  himself  in  a  narrow  materialistic  philosophy.  What  he 
sees  and  feels  at  every  moment  is,  that  the  universe  outruns  him  on 
every  side,  and  that  he  can  only  be  baffled  and  beaten  in  any  attempt  to 
do  more  than  take  due  note  of  the  succession  of  phenomena.  It  ia  a 
duty  with  him,  however,  to  limit  his  affirmations  to  the  exact  facts  he 
has  observed.  To  go  beyond  them  would  be  to  him  as  distinctly  a  sin 
aa  to  others  it  would  be  an  act  of  piety.  This  is  why  be  can  not  join 
in  many  of  the  devout  phrases  by  which  others  case  their  hearts.  It 
is  not  that  his  heart  does  not  at  times  require  easing  too,  or  that  these 
phrases  have  not,  considered  in  themselves  and  in  their  associations, 
a  decided  efficacy  for  that  purpose,  but  simply  thai  he  does  not  him- 
self feel  authorized  to  make  the  affirmations  which  the  phrases  either 
make  or  imply.     The  average  member  of  society  has  probably  little 
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and  probablf  to  a  considerable  extent  nnccrtain.  Some  came  from  tbi 
old  Spanish  Government,  through  its  viceroys ;  some  from  Mexico, 
through  its  govemorB  or  political  chiefs  ;  while  over  a  not  '  ' '  r- 

able  part  of  all  the  good  land  of  the  country,  the  titles  of  ir     '  ii, 

although  not  recognized  by  the  Government,  are  etill,  to  a  certain  ex- 
tent, respected.  Added  to  all  this,  there  is  a  marked  indisposition  on 
the  part  of  the  large  owners  of  real  estate  in  Mexico  to  divest  thera- 
selves  of  such  property  ;  and  this  for  various  reasons.  Thus,  in  tb« 
heretofore  almost  permanently  revolutionary  condition  of  the  conntry, 
the  tenure  of  movahU  or  personal  property  was  subject  to  embarriM- 
menta  from  which  real  estate,  or  immovable  property,  was  exempt. 
Under  the  system  of  taxation  which  has  long  prevailed  in  Mexico, 
land  also  is  very  lightly  burdened.  And,  finally,  from  what  is  proba- 
bly an  inherited  tradition  from  Old  Spain,  the  wealthy  Mexican  seemi 
to  be  prejudiced  against  Investing  in  co-operative  (stock)  or  financial 
enterprises — the  railways,  banks,  and  mines,  in  both  Old  Spain  and 
Mexico,  for  example,  being  to-<lay  mainly  owned  and  controlled  by 
English  or  other  foreign  capitalists.  Under  such  circumstances,  there 
is  no  influx  of  immigrants  into  Mexico  with  a  view  to  agriculture,  and 
settlements,  such  as  spring  up  and  flourish  in  the  United  States  almost 
contemporaneously  with  the  construction  of  the  "  land-grant "  and 
other  railroads,  are  unknown,  and  are  not  at  present  to  be  erpi .  •  ' 
all  of  which  clearly  works  to  the  great  disadvantage  of  all  11. 
railway  enterprise  and  construction.  It  is  also  interesting  to  note,  in 
connection  with  this  subject,  that  it  is  the  immobility  and  uncertainty 
of  these  same  old  Spanish  or  Mexican  land-grants,  which  cover  avwt 
portion  of  New  IWexico,  that  constitute  at  present  the  greatest  obsti 
in  the  way  of  the  growth  and  development  of  that  Territory. 

Statutes  offering  great  inducements  for  permanent  immigratio 
snch  as  a  bonus  to  each  immigrant,  the  right  to  purchase  public  lani^JT 
at  moderate  prices  and  on  long  terms,  the  right  to  naturalization  and 
citizenship,  and  the  like — were  enacted  by  the  Mexican  Congress  as 
far  back  as  1875,  but  as  yet  do  not  appear  to  have  been  productive 
of  any  marked  results. 

On  the  other  hand,  the  Mexican  land  laws  discriminate  very  rigor- 
ously against  the  acquirement  of  land  by  foreigners  who  do  not  pro- 
pose to  become  Mexican  citizens,  and  seem  to  be  especially  framed  to 
prevent  any  encroachments  on  the  part  of  the  United  States.  Thus. 
DO  foreigner  may,  without  previous  permission  of  the  President  of 
the  Republic,  acquire  real  estate  in  any  of  the  border  States,  within 
twenty  leagues  (sixty  miles)  of  the  frontier  ;  but  such  permission  has 
of  late  been  freely  given  to  citizens  of  the  United  States  for  the  ac- 
quirement of  ranching  j)roperty  on  the  northern  frontier.  The  owner- 
ship of  real  estate  by  a  foreigner  in  either  country  or  city,  ^^•■•>- - 
fifteen  miles  of  the  coast,  is,  however,  absolutely  forbidden,  v 
on  the  condition  of  a  special  act  of  Congress  granting  it.     It  is    ni^. 
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hennore,  tlirongh  a  direct  permission  of  the  Minister  of  Foreign 
'»in  Uiat  a  foreigner  in  Mexico  is  accorded  any  standing  in  a  court 
jttstioe.     By  the  Constitution  of  Mexico,  a  foreigner  w)io  purchases 
resl  estate  in  that  coantry,  'without  declaring  that  ho  retains  bis 
iooalitT,  becomes  a  citizen  of  Mexico  ;  and  it  is  difficult  to  sec  how 
der  each  conditions  he  could  properly  invoke  any  protection  from 
■ry  of  his  prior  citizenship,  in  case  he  considered  his  rights 
Hi  .  to  be  invaded.     Again,  the  laws  regulating  mining  property 

B  Mexico  are  very  peculiar.  No  one  in  Mexico,  be  he  native  or  for- 
gner,  can  own  a  mine  absolutely,  or  in  fee,  no  matter  what  he  may 
ly  for  it.  He  may  hold  it  indefinitely,  so  long  as  he  works  it ;  but 
bder  aa  old  Spanish  law,  promulgated  as  far  back  as  1783,  and  sttii 
Kx>gDi2ed,  if  ho  fails  "  to  work  it  for  four  consecutive  months,  with 
Kir  operative-!!,  regularly  employed,  and  occupied  in  some  interior  or 
Berior  work  of  real  utility  and  advantage,"  the  title  is  forfeited  and 
Averts  to  the  sUtte  ;  and  the  mine  may  be  "  denounced,"  and  shall 
tiong,  nnder  the  same  conditions,  "  to  the  denouncer  who  proves  its 
eiertioD."  The  denouncer,  to  keep  the  property,  must,  however,  at 
toe  take  possession  and  begin  the  prescribed  work  within  a  period 
f  sixty  days.  This  practice  has  one  great  advantage  over  the  Ameri- 
in  mining  iiystem  ;  and  that  is,  that  litigation  about  original  titles, 
nd  conflicting  claims  to  mining  property  are  almost  unknown  in 
icxico. 
On  the  plateau  of  Mexico,  where  nine  tenths  of  its  present  popnla- 
n  lire,  there  is  undoubtedly  much  good  land  ;  but  the  great  draw- 
to  this  whole  region  is  its  lack  of  water.  During  the  rainy 
which  commences  in  June  and  lasts  about  four  months,  there 
a  plentiful  rainfiiU  for  Central  and  Southern  Mexico  ;  but  in  North- 
n  Mexico  the  rainfall,  for  successive  years,  is  not  unfreqnently  so  de- 
cent aa  to  occasion  large  losses,  both  in  respect  to  stock  and  to  crops. 
br  the  remainder  of  the  year,  or  for  some  eight  months,  little  or  no 
kin  falls,  and  the  climatic  characteristic  is  one  of  extreme  dryness. 
luring  the  most  of  the  year,  therefore,  the  whole  table-land  of  Alexico 
1  mainly  dependent  for  its  water-supply  upon  a  comparatively  few 
niogs  and  storage-reservoirs  ;  and  agriculture  can  not  be  generally 
tfried  on  without  resorting  to  some  form  of  irrigation.     One  rojoin- 

Kwhal  may  be  an  unfavorable  inference  from  these  statements 
en  the  counter-assertion  that  "  in  the  immediate  neighborhood 

lite  large  cities  enough  grain  is  raised  by  irrigation  to  keep  con- 
•otiy  more  than  a  year's  extra  supply  ahead  to  provide  against  a 

iUe  failure  of  crops"  ;  and,  further,  that  the  storage  capacity  of 

existing  reservoirs  of  Mexico  might  easily  be  increased,  and  thus 
MtJy  extenil  the  area  of  land  capable  of  cultivation.  But,  adinit- 
Ig  tliu,  bow  great  must  be  the  obstacles  in  the  way  of  developing 

oonntry  where  there  is  a  liability  to  an  almost  entire  failure  of  the 
»p«  from   drought  ;  and  where  the  small  agricultural  proprietor, 
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who  depends  on  each  year's  earnings  to  me«t  each  year's  needs,  1 
always  got  to  anticipate  and  guard  against  sach  a  possibility  1  The 
are  vast  tracts  of  land  also  in  Mexico,  especially  in  the  northern  pa 
where  grass  sufficient  for  moderate  pasturage  will  gn^w  ail  or  neart 
all  the  year,  bat  on  which  the  water-boles  are  so  few,  and  so  entirely 
disappear  in  the  dry  season,  that  stock  can  not  live  on  thera.  In  a 
report  rec^ently  sent  (January,  lfS85)  to  the  State  Department,  b* 
Warner  P.  Sutton,  United  States  consul-general  to  Matainorc«, 
statement  is  made,  that  the  annual  value  of  the  agricultural  prodoc 
of  the  State  of  South  Carolina,  having  an  area  of  30,570  square 
is  at  least  two  and  half  times  as  great  as  the  whole  like  product  of  the 
■ix  States  of  Northern  Mexico — namely,  Tamaulipas,  Nuevo  Leon, 
Coahuila,  Chihuahua,  Lower  California,  and  Sonora — which  have  an 
area  of  355,000  square  miles,  and  represent  about  one  half  of  the  ter- 
ritory  of  the  whole  republic  ;  or,  making  allowance  for  the  areas  of 
land  under  comparison,  the  annual  agricultural  product  of  South  Caro- 
lina is  from  twenty  to  twenty-five  times  as  valuable  as  that  of  the 
whole  northern  half  of  Mexico  I 

On  the  "  (terras  ccUientes,"  or  comparatively  narrow  belt  of  coast- 
lands,  on  both  the  Atlantic  and  Pacific  sides  of  l^lexico,  there  is  abun- 
dance of  wood  and  water,  cheap  and  fertile  land,  and  most  luxuriant 
vegetation  ;  but  the  climate  is  such  that  the  white  races  will  never  live 
there  in  the  capacity  of  laborers.  When  one  hears,  therefore,  of  pos- 
sibilities of  these  regions  in  respect  to  coffee,  sugar,  tobacco,  and  a  wide 
range  of  other  valuable  tropical  products,  this  fact  has  got  to  be  taken 
into  account.  They  would,  however,  seem  to  be  fiarticularly  adapted 
to  the  introduction  and  employment  of  Chinese  labor  ;  and  dimng  the 
past  year  delegations  from  the  associated  Chinese  Companies  of  San 
Francisco  have,  it  is  understood,  entered  into  negotiations  with  tfa« 
Mexican  Government,  with  a  view  of  promoting  an  extensive  immi> 
gration  into  these  portions  of  the  national  territory. 

Again,  mnch  of  the  best  land  of  the  plateau  of  Mexico  is  in  the 
nature  of  valleys  surrounded  by  mountains,  or  of  strips  or  sections 
separated  by  deserts.  Thus,  for  example,  to  get  from  the  city  of 
Mexico  into  the  fertile  valley  of  Toluca,  a  comparatively  short  dis- 
tance, one  has  to  ascend  nearly  three  thousand  feet  within  the  fir«t 
twenty-four  miles  ;  while  between  Chihuahua  and  Zacatccas  there  is 
an  immense  desert  tract,  over  which  the  Mexican  Central  Railway  has 
to  transport  in  supply-tanks  the  water  necessary  for  its  locomotiTe& 
It  is  true  that  in  both  of  these  instances  the  natural  difficulties  have 
now  in  a  great  measure  been  remedied  by  railroad  constrm'lions ;  but 
when  it  is  remembered  that,  outside  of  the  leading  cities  and  towns  of 
Mexico,  there  are  hardly  any  wheeled  vehicles,  save  some  huge,  cum- 
bersome carts  with  thick,  solid,  wooden  wheels  (a  specimen  of  wV'  '^ 
exhibited  as  a  curiosity,  may  be  seen  in  the  National  Mnseu- 
Washington) ;  that  the  transportation  of  commodities  is  mainly  ef* 
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for  1882  waa  estimated  at  12,500,000  bushels,  or  at  the  rate  of 
\^  bushel  per  capita  ;  while  for  the  year  1885,  with  a  very  define 
crop,  the  wheat  product  of  the  XlDited  States  was  in  excess  of  six  bu«he 
per  capita.     ]^Iexican  coffee  is  as  good  as,  and  probably  better  than,  tli 
coffee  of  Brazil,  and  yet  Mexico  in  1883-'84  exported  coffee  to  all  coon- 
tries  to  the  value  of  only  #1,717,190,  while  the  value  of  the  exports  i 
coffee  from  Brazil  to  the  United  States  alone,  for  the  year  1885,  was  i 
excess  of  ^30.000,000.     Much  has  also  been  said  of  the  wonderful  adari 
tation  of  a  great  part  of  the  territory  of  Mexico  for  the  production  i 
sugar,  and  everything  that  has  been  claimed  may  be  conceded  ; 
at  the  same  lime,  sugar  is  not  at  present  either  produced  or  ■ 
in  contparatively  large  quantities  in  Mexico,  and,  in  conir 
coffee — another  natural  product  of  the  country — is  regarded  rather  as  l 
luxury  than  as  an  essential  article  of  food.     Thus  the  sugar  prodn 
Mexico  for  the  year  1877-*78,  thiS  latest  year  for  which  data  are  : 
accessible,  amounted  to  only  154,549,662  pounds.    Assuming  the  prod- 
uct for  the  present  year  (1886)  to  be  as  great  as  200,000,000  pound 
this  would  give  a  Mexican  per  capita  consumption  of  only  twcntj 
pounds  as  compared  with  a  similar  present  consumption  in  the  Unite 
States  of  nearly  tifty  pounds.     The  further  circumstance  that  Mexie 
at  the  preseut  time  imports  more  sugar  than  it  exports  ;  aod  that  i 
price  of  sugar  in  Mexico  is  from  two  to  four  times  as  gro.at  as  tt 
average  for  the  United  States — coarse-grained,  bro'wnish-whitG,  ai 
fined  sugar  retailing  iu  the  city  of  Mexico  for  twelve  and  a  half  ceol 
a  pound  (with  coffee  at  twenty-five  cents) — is  also  conclusive  on  tl 
point.    With  the  present  very  poor  outlook  for  the  producers  of  cand 
sugars  in  all  parts  of  the  world,  owing  mainly  to  the  bounty  stimulM 
offered  by  the  governments  of  Europe  for  the  production  of  beet-sugar; 
and  the  further  fact  that  the  only  hope  for  the  former  is  in  the  use  of 
the  most  improved  machinery,  and  the  making  of  nothing  but  the  In 
sugars  at  the  point  of  cane  production,  the  idea  so  frequently  brouf 
forward  that  labor  and  capital  are  likely  to  find  their  way  soon  in! 
the  hot,  unhealthy  coast-lands  of  Mexico,  in  preference  to  Cuba  aa 
South  America,  and  that  the  country  is  to  be  speedily  and  great) 
profited   by   her  natural   sugar  resources,   has    little   of    foundation 
And,  as  additional  evidence  on  these  matters,  the  writer  would  be 
mention,  that  a  statement  has  come  to  him  from  a  gentleman  who  h^ 
been  long  connected  and  thoroughly  acquainted  with  the  Vera  > 
and  City  of  Mexico  Railroad,  which  runs  through  the  best  sugar  ad 
coffee  territory  of  the  country,  that  not  a  single  acre  of  land  mc 
is  now  under  cultivation  along  its  line  than  there  was  at  the  time 
road  was  completed,  thirteen  years  ago. 

Whatever,  tlierefore,  may  be  the  natural  capabilities  of  Mexico  fd 
iculture,  they  are  certainly  for  the  future  rather  than  of  the  prese 
Manufactures.  —  Apart  from   handicrafts  there  is  very  little 
manufacturing,  in  the  sense  of  using  labor-saving  machinery,  in  Mc 
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AVsges,  on  the  average,  in  Mexico,  are  from  one  half  to  two  ihi^f 
less  than  A\hat  are  paid  in  similar  occupations  in  the  United  Stat^H 
and  yet  in  comparison  with  the  United  States  the  price  of  altno^ 
all  products  of  industry  in  Mexico  is  high.     Thus,  in  the  city  of  Mcii- 
co,  where  wages  rule  higher  than  in  almost  any  part  of  the  rcpuMM 
the  average  daily  wages  in  some  of  the  principal  occupations  doiii^ 
the  year  1885  were  as  follow  :  Laborers,  porters,  etc.,  forty  to  fifty 
cents  ;   masons,  seventy-five  cents  to  one  dollar  ;    assistants,  thirty- 
seven  and  a  half  to  fifty  cents ;  teamsters,  fifty  cents ;  blaeksmithi, 
one  dollar  and  fifty  cents  ;  printers,  one  dollar  ;  saddle  and  hamen 
makers,  sixty-two  cents;  tailors,  seventy-five  cents;  painter*,  ti" 
seven  and  a  half  cents  ;  weavers  in  the  cotton-mills  at  Tepic  aiin 
tiago,  four  dollars  per  week  of  seventy-two  hours  ;  spinners,  three  dol- 
lars ditto.     In  the  cotton-mills  in  the  vicinity  of  the  city  of  Mexico  a 
much  higher  average  is  reported.    The  operatives  in  the  woolen  maou- 
factories  of  Mexico  are  in  receipt  of  higher  average  wages  than  those 
in  almost  any  other  domestic  industry  ;  and  Mexican  woolen  fabrics 
are  comparatively  cheap  and  of  good  style  and  quality.     Underground 
miners,  at  the  great  mines  of  Zacatecas  and  Guanajuato,  receive 
average  of  nine  dollars  per  week  of  sixty  hours  ;  underground  lat 
crs,  three  dollars  ditto ;  agricultural  laborers  in  the  district  of 
Bias  average  nineteen  cents  per  day,  with  an  allowance  of  sixte 
pounds  of  corn  per  week.     On  a  hacienda  near  Regla,  in  Central  Me 
ico,  comprising  an  area  some  eighteen  miles  in  length  by  twelve  in 
its  greatest  breadth  and  Including  an  artificial  lake  two  miles  in 
principal  dimensions,  the  wages  paid  in  1883  were  six  centa  a 
for  boys  and  thirty-seven  cents  for  the  best  class  of  adults.     In  othpf 
districts  the  wages  of  agriculturists  are  reported  as  from  eight  to  t« 
dollars  per  month,  with  rations. 

The  following  are  the  retail  prices  of  some  of  the  principal  artioIeS" 
of  domestic  consumption  in  Mexico  :  Fresh  beef,  twelve  to  eighteen 
cents  per  pound  ;  lard,  twenty  to  twenty-five  cents  ;  coffee,  twenty- 
five  cent«  ;  sugar,  unrefined,  twelve  to  twenty  cents  ;  table-salt,  six 
cents  ;  potatoes  (city  of  Mexico),  twenty-five  cents  per  dozen  ;  flour, 
ten  to  twelve  cents  per  pound  ;  corn-meal,  not  usually  in  the  marii^| 
unless  imported  ;  candles,  thirty  to  fifty  cents  ;  unbleached  cottoflH 
ten  to  fifteen  cents  per   yard  ;  calicoes,  fifteen  to  twenty  cents  pfl 
yard.     Utensils  of  tin  and  copper  are  fifty  per  cent  dearer  than  9 
the  United  States  ;  while  the  retail  prices  of  most  articles  of  foreign 
hardware  (and  none  other  are  used)  are  double,  treble,  and  even  four 
times  as  much  as  in  the  localities  whence  they  are  imported.     "  Bm 
tweon  the  extremes,  a  modest  and  economical  lady's  wardrobe  wl^ 
cost,  at  the  city  of  Mexico,  about  fifty  per  cent  more  than  the  same 
style  in  the  United  Stales,     This,  however,  is  modified  by  the  olima^_ 
which  requires  no  change  of  fashions  to  suit  the  seasons,  as  the  (aflH 
outfit  is  equally  appropriate  for  every  month  in  the  year." — {Strother!) 
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most  of  DecMsity  be  high.  IleDce,  wages  trader  socb  circumgUnoet 
(u  exist  in  Mexico  and  elsewhere)  will  be  very  low,  and  the  conditioDf 
of  life  rerr  ansatisfactoiy  and  debasing. 

On  the  other  band,  when  macblnery  is  ioteltigently  appHpd  for 
the  cooTersioa  or  elaboration  of  comparatively  cheap  crude  materudu 
— «o«l,  ores,  metals,  fibers,  wood,  and  the  like — a  very  little  rt> 
labor  goes  a  great  waj,  and  production  (as  in  the  United  Stat 
necessarily  large.  This  being  sold  in  the  great  commerce  of  tl 
world,  gives  large  retoms,  and  the  wages  represented  in  sach  prodi 
tion  will  be  high,  because  the  cost  of  the  product  measnred  in 
of  labor  is  low,  and  the  employer  is  thereby  enabled  to  pay  liberally; 
and  in  fact  is  obliged  to  do  so,  in  order  to  obtain  under  the  nev 
order  of  things  what  is  really  the  cheapest  (in  the  sense  of  the  mott 
efficient)  lal)or.  Or,  to  state  this  proposition  more  briefly,  tlie  inva- 
riable concomitant  of  high  wages  and  the  skillfal  use  of  machini 
is  a  low  cost  of  production  and  a  large  consumption. 

The  following  circumstance  curiously  illastrates  the  prevailing  li 
money  rate  of  wages  in  Mexico,  and  the  obstacle  which  such  ch 
labor  interposes  to  the  attainment  of  large  production  :  At  one  point 
on  the  Mexican  Central  Railroad,  while  journeying  south,  a  machine, 
the  motive-power  of  which  was  steam,  for  pumping  water  into  tanti 
for  the  supply  of  the  locomotives,  was  noticed,  and  commented  upon 
for  its  compactness  and  effectiveness.  On  the  return  journey,  this 
machinery  was  no  longer  in  use ;  but  a  man,  working  an  ordinary 
pump,  had  been  substituted.  The  explanation  g^ven  was,  that  w 
hand-labor  costing  but  little  more  than  the  (Colorado)  co.il  consume 
the  continued  employment  of  an  engine  and  an  American  engim 
was  not  economical. 

But  at  no  point  within  the  observation  of  the  writer,  either  on  tie 
Continent  of  North  America  or  in  Europe,  do  wages,  or  rather  rcmo- 
neralion  for  regular  labor,  reach  so  low  a  figure  as  at  Santa  Fe,  within 
the  Territories  of  the  United  States.  At  this  place,  one  of  the  notable 
industrial  occupations  is  the  transport  and  sale  of  wood  for  use  as  fuel. 
The  standard  price  for  so  much  as  can  be  properly  loaded  upon  a  d< 
key  (or  hvrro)  is  fifty  cents.  The  money  price  of  the  wood  is  hi^ 
but,  as  it  is  brought  from  a  distance  of  fifteen,  twenty,  thirty,  or  e' 
more  miles,  each  load  may  be  fairly  considered  as  representing 
exclusive  service  of  a  donkey  for  two  days — going,  returning, 
waiting  for  a  purchaser — and  the  services  or  labor  of  an  able-bod 
man,  as  owner  or  attend.int,  apportioned  to  from  three  to  five  donk< 
for  a  corresponding  length  of  time.  The  gross  earnings  of  roan 
donkey  can  not,  therefore,  well  be  in  excess  of  twenty-five  cents 
day  ;  from  which,  if  anything  is  to  be  deducted  for  the  original  cost 
of  the  wood,  its  collection  and  preparation,  and  for  the  subsistence  of 
the  man  and  beast,  the  ntt  profit  will  hardly  be  appreciable.  Or,  in 
other  words,  able-bodied  men,  with  animals,  are  willing  to  work,  and 
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oul!<ide  of  the  gates,  tliat  a  revolver  hung  conveniently  near  tbebc^ 
of  his  iron  bedatead,  while  another  waa  suspended  from  the  wall,  {■ 
close  proximity  to  the  little  table  on  which  his  mcala  were  served  ;  iH 
also  by  the  following  remark,  cal  led  out  by  a  suggestion  from  one  fl 
the  visitors,  that  a  rug  on  the  hard,  unattractive  red-tile  floors  wa(^| 
seem  to  be  desirable  :  "  If  you  had  to  examine  your  bed  every  niglfl 
to  see  that  a  scorpion  or  centiped  was  not  concealed  in  ita  coveriogj 
the  less  of  such  things  you  had  to  turn  over  the  better."  ^ 

According  to  information  furnished  on  inquiry,  the  hours  of  labor 
in  this  typical  Mexican  cotton-mill  were  as  follows  :  "  help  "  work  f  ro^ 
daylight  until  0.30  p.  m.,  going  out  a  half-hour  for  breakfast  at  i)-fl 
A.  M.,  and  an  hour  for  dinner,  at  2  p.  u.  ;  Saturday  night  the  t  "9 

runs  later.  The  spinners  cam  from  thirty -seven  and  a  h-^..  ...!■ 
cents  per  day  ;  weavers  from  six  to  seven  dollars  per  week.  On  heifl 
ing  these  statements,  one  of  the  visiting  party,  more  intcref^ted  in  hfl 
manitariauism  than  in  manufactures  or  economics,  involuntarily  rs 
marked,  "  Well,  I  wonder  if  they  have  got  a  God  down  in  Mexico  H 
There  were  present  at  this  visit  and  inspection  a  representative  of  o^ 
of  the  large  cotton-factories  at  Fall  River,  and  one  of  the  beet  recoA 
nized  authorities  on  mechanics  and  machinery,  from  Lowell,  Massachfl 
setts  ;  and  the  judgment  of  these  experts,  after  taking  all  the  facts  infl 
consideration,  was,  that  if  this  Mexican  cotton-factory,  with  all  ifl 
advantages  in  the  way  of  hours  of  labor  and  wages,  were  transferrM 
to  New  England,  it  would,  in  place  of  realizing  any  profit,  sink  a  buM 
dred  thousand  dollars  per  annum.  And  yet  the  proprietor  of  tlfl 
mill  (Don  Rubio)  and  bis  family  are  reputed  to  be  among  tbe  ricbil 
people  in  Mexico.  fl 

The  adoption  of  the  theory  of  "  free  trade,"  or  "  protection,"  fl 
the  basis  of  a  national  fiscal  policy,  does  not  appear  to  have  as  yW 
interested,  to  any  extent,  either   the  Government  or  the  people  of 
Mexico ;   and  it  is    doubtful    whether,   since  the    country  achieved 
its  independence  from  Spain,  it  has  ever  been  seriously  discussed  c^ 
considered  by  anybody.     Under  the  tariff  act  in  force  in  1 862,  tb«fl 
were  one  hundred  and  four  specifications  of  articles  which  could  )■ 
imported  free  of    duty — including  vessels  of    all  kinds,  machinei^ 
and   most  railroad  equipments   and  cars  —  and  eleven  hundred   and 
twenty  -  nine  specifications   of  articles   subject  to   duties,  nearly  aJb 
of  which  (only  thirty-two  exceptions)  are  simple  and  specific.     IM 
other  rule  seems  to  have  been  recognized  and  followed  in  impoKiol 
duties  on  imports  than  that  "  tbe  higher  the  duty  (or  tax)  the  grcatfl 
will  be  the  accruing  revenue  "  ;  and  the  ad  valorem  equivalents  of  mooH 
of  the  apparently  simple  and  moderate  duties  levied  on  imports  into 
Mexico  are  consequently  so  excessive   that  the   average  rate  of  thL 
Mexican  tariff  is  probably  greater  than  that  adopted  at  present  ifl 
any  other  civilized  country.     All  domestic  mannfaoturing  indostrifl 
that  could  be  exposed  to  foreign  competition — as,  for  exampkLjtfl 
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Ma  I'  0  and  his  cotton-mill.    The  average  fabric  prod  uo 

■■^bllshmcnt  is  protected  by  a  duty  on  similar  imports  of  nine 

PHr  square  metre,  or  about  eight  cents  per  square  yard,  and  sells 

oat  fifteen  cents  per  vara,  or  thirty-three  inches.     Domestic  in- 

B  thereby  promoted,  and  the  family  of  Don  Rubio  amass  great 

It  lot  n«  look  at  the  other  side  of  this  picture.  The  number  of 
Tw  who  obtain  opportnnitiea  for  employment  by  reason  of  the 
pee  of  cotton  manufacturing  in  Mexico  is  probably  not  more  than 
icigbt  thousand,  certainly  not  in  excess  of  ten  thousand.  The  pop- 
r\cOy  to  ■whom  cotton-cloth  is  the  chief  and  essential  mate- 
iig,  may  be  estimated  at  ten  million.  Free  from  all  tariff 
jons,  the  factories  of  Fall  River,  in  Massachusetts,  could  sell  in 
at  a  pro6t  a  cotton  fabric  as  good  as,  or  better  than,  that  pro- 
and  sold  by  the  factory  at  Qner6taro,  for  five  cents  a  yard,  or 
A  population  of  ten  million,  poor  almost  beyond  concep- 
therefore  to  pay  from  two  to  three  hundred  per  cent  more 
staple  material  of  their  simple  clothing  than  needs  be,  in  order 
Itnne  other  eight  or  ten  thousand  of  their  fellow-citizens — men 
romen — may  have  the  privilege  of  exhaustively  working  from 
n  to  fifteen  hours  a  day  in  a  factory,  for  the  small  pittance  of 
iiirty-five  to  seventy  cents,  and  defraying  the  cost  of  their  own 
Mice.  Nor  is  this  ail.  Under  such  excessive  duties  as  now  pre- 
Bw  or  no  cheap  coarse  cotton  fabrics  are  legitimately  imported 
exico,  and  the  Grovemment  fails  to  get  the  revenue  it  so  much 
The  business  of  smuggling  is,  however,  greatly  encouraged,, 
tern  frontiers  of  Mexico  has  become  so 
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per  anDoiD — a  matter  not  a  little  Berious  in  the  present  condition  of 
Mexican  finances  ;  while  all  intelligent  merchants  along  the  frontier  aro 
of  the  opinion  that  neither  the  United  States  nor  the  Mexican  Tn 
officials  can,  by  reason  of  this  great  illicit  traffic,  have  &oj  at^i 
knowledge  of  the  amoant  of  international  trade  b«tween  the  two  coun- 
tries. 

But  if  the  present  Mexican  tariff  on  the  import  of  foreign  cotton  falv 
rica  were  to  be  materially  reduced,  or  abolished,  would  not,  it  ma^r  \k 
asked,  the  cotton-factories  of  Mexico  be  obliged  to  suspend  opera- 
tions ?  Undoubtedly  they  would  ;  but  who,  save  the  rich  Don  Rubio 
and   his  few  associate  manufacturers,  would  thereby  expo  '  v 

detriment?    The  Mexican  people  would  continue  to  have  C"  ii 

the  same  as  now,  and  probably  in  greater  abundance  ;  for  there  is  oo 
other  so  cheap  and  suitable  material  available  to  them  for  clothing. 
But  as  the  American  and  European  manufacturers  would  not  make 
their  cloth  a  gift,  or  part  with  it  for  nothing,  the  Mexican  would  be 
obliged  to  buy  it  ;  or,  what  is  the  same  thing,  give  some  product  of 
his  labor  in  exchange  for  it.  Consequently,  the  opportunity  for  the 
profitable  employment  of  the  Mexican  people  as  a  whole  could  not  be 
restricted,  if,  in  consequence  of  the  abolition  of  the  existing  tariff  on 
the  import  of  cotton  fabrics,  they  were  relieved  from  an  exorbitant 
and  unnecessary  enhancement  of  the  cost  of  their  clothing. 

Mine*  and  Jilining. — The  mining  for  the  precious  metals,  and 
more  especially  for  silver,  has  been,  since  the  conquest  of  the  countij", 
and  is  now,  one  of  the  great  industries  of  Mexico.  That  the  product 
and  profit  of  silver-mining  in  the  past  have  been  very  great  is  ccrt-ain  ; 
that  a  considerable  number  of  mines  are  yet  worked  to  a  profit,  and 
that  future  mines  of  great  value  will  be  discovered  in  the  future,  i» 
also  altogether  probable.  The  popular  ideas  concerning  the  amount 
of  the  precious  metals  that  have  been  furnished  by  the  Mexican  ■ 
since  the  discovery  and  conquest  of  the  country  by  the  tipai; 
and  the  present  annual  product  of  gold  and  silver  by  Mexico,  are, 
doubtless,  a  good  deal  exaggerated.  The  coinage  records  since  the 
establishment  of  mints  in  Mexico,  in  1537,  down  to  1883-'&4,  which 
are  accepted  as  substantially  accurate,  and  which  indicate  approxi- 
mately the  value  of  precious  metals  produced  by  the  country  dori 
this  period,  are  as  follows  : 

From  1537  to  1821  (the  last  year  of  the  Spanish  colonial  epoci 
gold,  $68,778,411  ;  silver,  $2,082,260,650;  total,  $2,151,039,067. 

From  1822-'23to  June  30,  1884,  gold,  $45,605,793  ;  silver,  $1,1 
718,366  ;  total,  $1,069,324,159.  At  the  present  time  the  ann 
product  of  gold  and  silver  in  the  United  States  is  far  greater  than 
that  of  Mexico.  ITius,  for  the  year  1883  the  gold  production  of  the 
United  States  was  estimated  to  have  been,  gold,  $30,000,000  ;  silver, 
$46,200,000  ;  tot^l,  $76,200,000.  For  Mexico,  the  estimates  for  the  year 
1883-'84  wore,  gold,  $500,000  ;  silver,  $24,000,000  ;  total,  $24,600,00a 
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TbB  greM«^'  Ic  in  the  way  of  the  succeesfal  prosecution  and 

development  ol  ling  iadugtry  of  Mexico,  aa  also  in  the  case  of 

maattfaotures,  ia  the  ecarcity  of  fnel  and  water  for  the  generation  and 
application  of  mechanical  power.  Tiie  impression  which  tin  American 
visitor  to  one  of  the  great  Mexican  silver-mines,  or  reducing- works,  at 
fint  reoeivc-s,  is  almost  always  that  of  surprise  at  the  apparent  rude- 
neas  and  ohiftlessness  of  the  methods  of  working.  But  a  further 
acqaain lance  soon  satisfies  him  that  what  is  done  is  the  result  of  long 
exporieDoe,  and  is  the  best  that  probably  could  be  under  all  the  cir- 
CTimatancca.  Thus,  for  example,  for  the  purpose  of  extracting  the 
ailrcr  from  the  ore  by  amalgamation,  the  rock,  ground  to  a  fine  pow- 
der and  made  into  a  paste  with  water,  is  spread  out  on  the  floor  of 
a  iafge  court,  and  then  worked  up,  with  certain  proportions  of  com- 
num  salt,  sulphate  of  iron,  and  quicksilver  into  a  vast  mud-pie,  by 
of  troops  of  broken-down  horses  or  donkeys,  which  for  two  or 
weeks  in  80cce«8ion  tramp  round  and  round  in  the  mass — ani- 
nala  and  Indian  drivers  alike  sinking  leg-deep  in  the  paste  at  every 
movement.  When  the  amalgamation  is  completed,  it  is  brought  in 
veasels  or  bankets,  rather  than  with  wheelbarrows,  to  waithing-tanks, 
where  half-naked  men  and  boys  further  "  puddle "  it  until  the  metal 
falU  to  the  bottom,  and  the  refuse  runs  aw.ay.  The  process  is  hard, 
and  even  cruel,  for  both  man  and  beast,  and  is  not  expeditions  ;  but  it 
i*  economical  (considered  in  reference  to  the  cost  of  other  methods 
involving  power),  and  is  effective. 

The  number  of  mining  properties  at  present  worked  in  Mexico  by 
American  companies  is  understood  to  be  abont  forty. 

The  popular  idea  that  there  are  a  considerable  number  of  old  Span- 
ish mines  in  Mexico  which  were  worked  to  great  profit  before  the  revo- 
lution, and  then  abandoned  when  their  original  proprietors  were  driven 
from  the  country,  and  are  now  ready  to  return  great  profits  to  whoever 
will  rediscover  and  reopen  them,  has  probably  very  little  foundation 
in  fact.  Sixty-five  years  h.ive  now  eLtpsed  since  Mexico  achieved  her 
independence,  and  during  all  this  time  the  Mexicans,  who  are  good 
miners,  and  to  whom  mining  has  to  a  certain  extent  the  attractiveness 
of  lottery  ventures,  have,  we  may  be  sure,  shrewdly  prospected  the 
whole  country  and  have  not  concealed  any  of  its  business  opportunities. 
C'apitAl,  furthermore,  has  not  been  wanting  to  them.  For,  in  the  early 
days  of  the  independence  of  the  reptiblic,  the  idea  that  the  working  of 
old  Spaniiih  mines  in  Mexico  promised  great  profits,  amounted  to  al- 
iBont  a  "craze"  in  England;  and  millions  on  millions  of  British  capital 
were  poured  into  the  country  for  such  objects  ;  while  the  mining  dis- 
Irictaof  Cornwall  were  said  to  have  been  half  depopulated,  through 
the  drain  on  their  skilled  workmen  to  serve  in  the  new  enterprises.  It 
is  nffldeDt  to  9.iy  that  the  resulta  were  terribly  disastrous. 

SHr-er  MnnonutallUm. — Until  within  a  very  recent  period,  Mexico 

furoijlicd  to  the  world  a  most  curious  and  interesting  example  of 
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a  somewhat  populous  oouDtrf  conducting  its  excfauiges  almost  ex* 

dusively  by  means  of  a  monometallic,  silver  currency  ;  no  other  form 
of  money,  with  the  exception  of  a  small  copper  coinage,  being  practi- 
caUy  used  or  recognised,    llie  results  were  moat  instruclire.    Tb 
if  one  proposed  to  trade,  even  to  a  retail  extent,  or  go  on  a  jowncr) 
a  bag  of  coin  bad  to  be  carried.     If  it  were  proposed  to  pay  out  a  bu: 
dred  dollars,  the  weight  of  the  bag  would  be  five  and  a  balf  poandt 
if  two  hundred  dollars,  eleven  pounds  ;  if  five  hundred,  twcr* 
pounds.    Where  collections  or  payments  were  to  be  large,  an.. 
tance  to  be  traversed  considerable,  regular  organizations  of   annoi 
men,  and  suitably  equipped  animals — known  as  " conductas^'' — we) 
permanently  maintained  ;  and  severe  and  bloody  fights  with  baodi 
were  of  common  occurrence.     At  the  great  cotton-mill  at  Qaeritarcv' 
as  already  no(ed,  the  organization  of  a  "  conduHa  " — men,  arms,  axts 
horses — for  making  collections,  was  as  much  an  essential  of  the  bi 
ness  aa  the  looms  and  the  spindles.     "It  was  obviously  impossible  t 
carry  even  a  moderate  amount  of  such  money  with  any  conccalioeni 
or  to  carry  it  at  all  with  any  comfort ;  and  the  unavoidable  exhibits 
of  it,  held  in  laps,  chinking  in  trunks  or  boxes,  standing  in  bags,  an 
poured  out  in  streams  at  the  banks  and  commercial  houses,  was  one  of 
the  features  of  life  in  Mexico,"  and  undoubtedly  constituted  a  stani 
ing  temptation  for  robbery.    Within  a  comparatively  recent  time,  bow< 
ever,  a  national  bank  and  banks  of  foreign  incorporators  have 
eetablished  in  Mexico,  and  authorized  to  issue  notes,  on  what  appeal 
to  be  very  inefficient  security.     The  Mexican  National  Uaiik  is  nndei 
stood  to  be  authorized  to  issue  $00,000,000  notes  upon  a  capital  of 
#80,000,000,   which   notes   are  legal  tender  from   individuals  to  thi 
Gkjvemraeut,  but  not  from  the  Government  to  individuals,  or  betwei 
individaals,     The  possibilities,  if  not  probabilities,  therefore,  now  fti 
that  a  flood  of  depreciated  paper  will  ultimately  drive  silver  out  (i 
circulation  in  Mexico. 


WHAT  MAT  ANIMALS  BE  TAUGHT? 

Bt  M.  J.  DELBCKOF. 

«»  rpHERE  exists  in  animals."  says  Malebranche,  "  neither  mind  d« 
-L    soul  as  we  commonly  understand  the  terms.     They  eat  witbou 
pleasure,  they  cry  out  without  pain,  they  grow  without  knowing  it 
tljgy,l,   ■  '•       -'    V  know  nothing,  and, if  they  behave  in  a  mar 

,jjj.'j,p,  ific,  it  is  because  Q«d,  who  made  them,  baa, 

preserve  Ihem,  form^  their  boaiw  in  •«*  »  way  that  thry  avoi«r 
ohanicallv  '  -  '^nnt  f«.T  cwylbirr  •>.«♦  i*  capable  of  destr  . 
th«n  "    ■>;  he  wn.  morr  oaWy'  '■  r>«''«"«rtes  on  the  sub- 

ieet  «f  .oal  in  bewta.    The  l.t»«  UA  ^  t^e  matter,    lie 
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not  have  been  far  from  conceding  thonght  to  tbo  higher  ani- 

Bat  then  he  "(ronld  have  hud  to  concedu  it  to  all,  even  to  the 

^Bl«r  and  the  sponge  ;  and  what  have  the  oyster  and  the  sponge  that 

bles  a  soul  ? 

We  know  bow  this  qnestion  occapied  the  seventeenth  and  cight- 

rnth  centnries.     In  the  nineteenth  century,  Fr6d6ric  Cuvier,  Flon- 

ns,  and  others  took  it  up,  and  tried  to  establish  upon  facts  a  distinc* 

ion  between   intelligence   and  instinct.     Finally,  Darwin  came  and 

iped  out  every  line  of  demarkation  between  man  and  animals.     But, 

hatever  may  be  the  favor — rapidly  gained — that  surrounds  the  doc» 

ioe  of  transformism,  we  must  not  forget,  on  the  one  band,  that  it  is 

■     rsally  accepted,  nor  on  the  other  hand,  that  it  does  not  an- 

^  question  of  the  intelligence  of  animals. 

The  great  physiologist  Schwann,  for  instance,  who  died  in  1882, 
uiotained  that  there  was  an  insurmountable  barrier  between  us  and 
whom  Michelet  calls  our  inferior  brethren.     To  him  animals 
««  alembics  and  electric  batteries  ;  mechanics,  physics,  and  chemis- 
ry  ooold  account  for  all  their  manifestations.     Man  alone  contained 
imoMterial  principle,  the  freedom  of  which  constitutes  his  charac- 
eri*tio  appanage.     That  is  what  he  distinctly  declared  on  that  day 
hen  the  European  great  men  of  science  came  to  Liege  with  an  ova- 
on  to  the  illnstrioua  creator  of  the  cellular  theory,  on  the  fortieth  an- 
of  his  professorship.     "  By  virtue  of  the  cellular  theory,"  be 
*'we  now  know  that  a  vital  force,  fundamentally  distinct  from 
Uer,  exists  neither  in  the  organism  as  a  whole  nor  in  every  cell. 
tbe  phenomena  of  animal  and  vegetable  life  can  be  ezpl.iincd  by 
c  properties  of  atoms,  which  arc  the  forces  of  inert  nature,  or  by 
forces  of  the  same  atoms  hitherto  unknown.     Freedom    alone 
es  a  limit  at  which  the  explanation  by  forces  of  this  kind  must 
y  stop.     It  obliges  ns  to  admit  only  in  man  a  principle  that 
moompatible  with  the  jiroperties  of  matter." 
To  Schwann,  as  to  Alalebranche,  the  animal  was  an  automaton. 
It  is  true  that  he  did  not  regard  it  as  a  mechanism  moved  by  an  in- 
ternal or  external  spring  ;  it  was  an  aggregation  of  atoms  combined  in 
%  certain  manner.     On  the  other  hand — and  in  this  he  was  at  variance 
irith  Descartes — it  was  not  thought,  but  liberty  which,  in  his  eyes,  con- 
ttitnted  the  distinctive  attribute  of  man.     But  essentially,  to  him  as 
to  the  pure  Cartesians,  man  was  an  animal  inhabited  by  a  spiritual 
lolMtaiioe— a  substance  distinct  from  matter.    I  learned,  however,  from 
BOBTcnationa  I  had  with  him  on  the  subject,  that  he  did  not  deny  to 
Uiimals  the  faculty  of  feeling  pleasure  and  pain,  memory,  intelligence, 
lad  %  cotain  Amount  of  reason.     In  this  he  wandered  essentially  from 
Jntenaoism,  for  in  it  he  accorded  thought  to  matter. 

From  tbe  exclusively  logical  point  of   view,  Cartesiianism  is  im- 
ngubk.    Animals  do  not  feel  or  reason,  but  have  only  the  appear- 
of  doing  so.     From  the  same  point  of  view  Schwann's  system  is 
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HI^B.  Wfl  alco  kDOT  bow  quicklr  aniouili  seqoire  the  idea  of  tM 
time  of  day.  Sfiarrovs  knoir  wbea  it  ia  time  for  tbe  bread  to  fl 
throirn  out  for  tb«ro,  and  collect  around  the  spot  at  that  hour.  La«l 
pid«  tells  of  a  toad  which  lued  to  come  oat  of  its  bole  at  the  tiifl| 
it  wao  accnstoRied  to  b«  fed.  I  bad  a  liznnl  that  would  leave  its  ncM 
and  climb  up  my  sieere  at  dinner-time.  Persons  of  my  ago,  in  Li^ge/ 
used  to  be  a^'quainted  with  a  Taicrabond  dog  that  rognlarlv  at  the  same 
hour  made  the  ronnd  of  >  ^  for  the  bones  or  tbe  lumps  of  sugar 

which  he  was  sure  to  r> '  '<>m  bis  friends  there  ;  and  would  aa 

regularly  ever}-  evening  go  to  his  sleeping-place  under  a  particula 
gateway,  lliis  animal  evidently  perceived  the  time  of  day  by  cert^ 
ngm  that  had  been  taught  him  by  observation  ;  and  M.  Dubuc's  doa 
knew  when  it  was  Sunday,  or  hunting-day,  by  the  same  means.  Ash 
if,  on  some  Saturday,  the  bouse  had  been  arranged  and  the  hoa^eholl 
had  managed  to  behave  in  the  manner  usual  to  Sunday,  the  dog  tofl 
would  have  been  found  all  prepared  for  his  anticipated  hunting  excua 
sion,  just  as  if  it  had  not  been  one  day  short  of  his  accustomed  sevenfl 
This  faculty  of  attentive  observation  of  dogs  may  be  stretched  M 
far  as  to  deceive  an  experimenter  who  is  a  little  prepossessed  on  thfl 
subject.  J 

In  his  paper  before  the  British  Association  at  Aberdeen,  Sir  Jobfl 
Lubbock  related  how  Mr.  Huggins,  having  arranged  cards  bearing  th? 
ten  ciphers,  gave  bis  dog  a  problem,  such  as  to  give  the  square  root 
of  nine,  or  of  sixteen,  or  the  snra  of  two  numbers,  lie  would  then 
touch  each  cord  in  succession,  and  the  dog  would  make  a  sound  to 
iafoiTa  his  master  wheu  he  came  to  the  right  one.  llie  dog  vas 
»!•  'it.     The  secret  of  the  experiment  was  that  Mr.  Hnggi; 

Cv-'  ;  informed  the  dog  by  his  attitude  when  be  came 

card  that  gave  the  answer.  Sir  John  Lubbock  tried  to  train  hi* 
not  to  take  a  preoe  of  bread  till  he  had  counted  seven  ;  but 
Ik  wed  •  metroBoaie  the  dog  showed  that  he  was  lost^  I  made 
aiMki^ww  vt\  ayntematic  experiments  with  ray  M  ouston.  They  ex- 
V(4tAed  tx^  tbe  mmbM-  four,  and  I  aimed  to  make  the  sign  of  the  num- 
Wr  m<>4v>  and  dam*  iadtstincl,  on  each  repetition  of  the  experiment. 
As  (Kvm  m  it  waa  ^nilc  effaced,  tbe  dog  lost  his  knowledge  of  it,  aad 
>t^  Wot .V\y>4  *irf  ia^viring  look  was  amusing. 

r.  IaKImm^:  laxitiBB*  that  Lachtenberg  pretended  to  have  a 
wlgMfncaie  ^bM  tnaM  cxMnt  tiwett.    Every  day  he  gave  it  three  meal- 
WIUpMlk,  <MM>  IA  %  liaiv  Mud  dM  bird  nerer  came  back  after  it  had  got_ 
iht-  iWA     tW  (km9\  »li«ai  ia  Ttty  iatereBting.  but  we  ought  to  kn« 
It^N^Vr  «W  ^(tli<4(i|pi>e  <AM  iral  perceire  by  aome  sign  that  the  met 
1lii»«VH»     ^  W(* «»  4Mb«  «lMk  if.  IB  tbe  experimenU  which  I  hav 

IMAk  VM«  mIJMm  miA  ^^^W  »atbiii>  I  h^  bnA  «dj  three  grains  of  hemp-' 


g   ^M       , 

w^ 


I  r«,  >,♦.>,  «,u^44V  .V^v  «v4iM  MM  ha*»  re«anied  after  hai 


ing 


«««M  b**«  W«a  tikety  bo«  to  return  ;  bat  i 


\  h*  • 


f>t. 


mUI  ft^Mtaai 


away  wbeo  tbey '. 


e?  ^^^ 
ot  advandR^BStl,  when  we  tell  of  the  > 
1  intcrestiiig  as  they  may  be,  in  which  animals  seem  to  behave 
in  ;  or,  to  speak  more  exactly,  these  cases  are  proof  only  with 
i  to  persons  who  are  inclined  to  attribute  instincts  alone  to  the 
I  «nd  deny  it  reflection  and  calculation.     As  the  philosophers 

at  this  point,  it  may  be  well  to  try  to  undeceive  them.  Muta- 
Utndis,  the  spider  chooses  the  place  for  its  web,  and  the  bird  for 
^  as  the  colonist  selects  the  location  of  his  farm-house,  or  of  the 
r  hie  goat  or  pig.  I  will  agree  that  we  may  regard  the  laying 
egg«,  the  making  and  shaping  of  the  nest,  and  the  selection  of 
Us  as  instinctive  acts  ;  but  the  selection  of  the  place  is  necos- 
|f  a  deliberate  and  intelligent  character. 

bere  i^  a  difference  between  animal  and  human  intelligence,  it 
■  upon  special  causes,  and  these  are  what  we  are  tr)-ing  to  dis- 
ct.  I  have  already  remarked  that  man  has  the  faculty  of  thiuk- 
symbols,  while  the  animal  appears  not  to  have  it.     What  is  a 

?  It  is  not  easy  to  define  the  term.  Let  us  say  provisionally 
is  a  conventional  mental  sign,  representing  a  clear  abstraction. 
finition  is  neither  very  good  nor  very  clear,  but  it  will  do,  for 
I  a  better  one.  Before  Thales  and  Pythagoras,  thinkers  had 
oished  between  the  common  idea  and  the  concept.  The  corn- 
ea is  formed  within  us,  we  may  say,  almost  physiologically. 
for  example,  the  idea  of  horse.  When  I  have  seen  twenty 
,  I  have  seen  for  twenty  times  the  qualities  which  they  all  have 
men,  while  I  have  seen  for  a  less  number  of  times,  or  only  once, 
B?T'Cctivo  individual  qualities  ;  so  that  the  common  image  en- 


concurs  with  all  the  others  in  helping  to  make  him 
[what  wc  want  of  him. 

fhile  sitting  at  my  table,  I  say  to  my  son,  "Charles,  ■will  yon 
as  to  bring  me  my  slippers  ?"  be  will  understand  me.     If 
ic  thing  to  my  dog,  in  the  same  tone  and  without  moving, 
understand  me.     I  shall  have  to  express  myself  in  a  par- 
manner  and  a  particular  tone  of  voice.    He  will  understand, 
a,  bring  the  slippers  !  "  or  "  Mouston,  slippers  I  "  or  "  Mouston, 
Bat  be  will  not  understand  the  cool,  calm  request  that  is 
)t  direction  to  my  boy.     The  word  slippers  does  not  call  up 
idea  of  my  slippers,  but  that  of  a  complex  action  which  he 
rfonn,  consisting  of  a  combination  of  successive  movements 
with  a  caress.     Provided  I  make  the  accustomed  gesture, 
ey,  though  I  use  the  wrong  word  ;  and  he  will  not  obey, 
I  use  the  right  word,  if  I  speak  in  an  indifferent  tone  as  if  to 
tid  the  scenes. 

iy  occurs  to  us  to  think  in  this  way  by  sensible  images, 

ve  do  not  remark  it.     When  in  the  morning  I  hear  the  ser- 

down,  make  the  fire,  and  arrange  the  table,  hear  the  rattling 

I  do  not  think  in  words  that  they  are  getting  breakfast, 

preparing  the  coffee,  and  putting  on  the  bread,  and  the  butter, 

-•■■—-  ;  but  I  see  these  preparations  in  images  ;  I  behold  the 

milk-pitcher,  the  sugar-bowl  and  sugar,  and  the  slicea 

in  my  mind's  eye  the  housemaid  in  her  white 

jd  forth,  opening  the  cupboards,  and  arranging  the 

rico.     WbeOj  after  this,  she  knocks  at  my  door,  and  calls  out, 

possible  that  these  wor 
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nial  do  it  too  ?  Because  the  animal  does  not,  and  the  child  docs  speak. 
The  child  gpeaks  whenever  it  gives  utterance  to  ita  desire  or  feeling. 
The  dog  dot«  not  speak,  when,  knowing  that  he  deserves  correction, 
he  comes  up,  timidly  and  abjectly,  to  cringe  at  the  feet  of  his  master. 
It  is  voluntarily,  that  is,  after  having  found  oat  the  how  and  the  why, 
that  the  child  has  associated  certain  movomenta  of  the  larynx  with 
certain  ideas.  But  you  can  not  teach  a  dog  to  come  np  for  correction 
gamboling  and  wagging  his  tail. 

The  deaf-mute  comprehends  and  speaks  to  himself  in  reading 
writing.  He  speaks  to  you  when  he  writes  to  you,  because  the  volnn- 
tary  and  trained  movement  of  his  eyes  or  fingers  has  put  on  for  him  a 
precise  signification.  The  parrot  would  be  speaking  if  he  said,  "  Let 
us  have  breakfast "  whenever  he  wanted  to  eat ;  but  he  does  not  speak 
when  he  amuses  himself  by  hailing  every  visitor  with  these  words. 

To  return  to  Sir  John  Lubbock's  dog,  he  speaks  when  he  gOM 
deliberately  to  look  for  the  card  which  corresponds  with  his  desiiv ; 
we  might  perhaps  say  that  he  reads,  for  he  distinguishes  it  among  tbo 
others.  Only,  the  sign  might  be  a  triangle  or  a  square,  a  round  fignro 
or  a  dart ;  the  result  would  be  the  same,  and  would  have  no  bearing. 
Sir  John's  idea  of  phonetic  writing  has  an  air  of  whimsicality ;  and  I 
am  inclined  to  believe  it  must  have  been  sportive,  and  that  the  secret 
of  the  matter  lay  in  the  simplification  of  the  figure  of  which  the  dog 
had  to  grasp  the  meaning. 

The  question  now  arises  whether  we  can  hope  to  go  much  farther 
with  the  animal.  It  is  one  of  the  most  important  questions  in  the 
discussion.  After  all,  if  the  transformist  doctrine  is  true,  and  there 
was  an  ancestor  of  man  that  did  not  know  how  to  speak,  and  man  has 
had  to  learn  to  speak,  why  may  not  the  dog  do  the  same  ?  Professor 
P.  J.  Van  Beneden,  of  the  University  of  Ix)uvain,  had,  .and  may  still 
have,  a  dog  which  could  accompany  with  his  voice  a  tolerably  compli- 
cated air  played  on  the  piano.  Wy  dog  Marquis  could  sing  in  unison 
an  air  of  "  La  Favorita  "  when  a  contralto  friend  gave  hira  the  key- 
note. Could  we  not  get  him  to  give  some  signification  to  bis  vowels  ? 
Possibly,  but  it  would  bo  a  very  hard  task,  for  these  reasons : 

We  speak  and  we  write  and  read  with  the  eyes.  The  blind  m»a 
reads  with  his  fingers  and  writes  ;  the  deaf-mute  reads  with  his  eyes, 
and  he  writes  and  even  speaks  without  hearing.  Language,  under 
whatever  form  it  is  manifested,  consists  essentially  of  a  series  of  vol- 
untary and  conscious  movements,  at  least  in  the  beginning  (I  mean 
reading  with  the  eyes),  to  which  we  attach  a  certain  meaning,  Tbrim 
movements  are  of  the  most  various  and  complicated  character.  The 
organs  which  produce  them  are  cither  the  vocal  app.aratus,  exceed- 
ingly mobile  and  susceptible  of  assuming  a  great  variety  of  figures, 
which  includes  the  larynx,  glottis,  palate,  cheeks,  tongue,  teeth,  lips, 
and  nose,  or  the  fingers  placed  at  the  end  of  the  arms,  capable  of  vari- 
ous movements,  or  the  eyes.     The  dog  has  neither  our  larynx  BW 
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there  remain  to  liim  only  the  eyes.  He  can  not,  then,  learn  to 
>r  to  wnte.  Could  we  teach  him  to  read  ;  and  to  what  extent  ? 
The  qaeation  comes  back  in  a  manner  to  this  :  Could  we  teach  an  arm- 
mute,  not  deaf,  to  read?  I  think  it  would  be  a  more  formidable 
than  was  that  of  teaching  I^ura  Bridgman. 
Under  the  old  way  it  was  very  hard  to  teach  children  to  read,  even 
the  help  of  hearing,  the  eight,  and  the  voice.  We  showed  them 
I  letter  A,  pronounced  it,  and  made  them  repeat  it ;  then  we  passed 
to  tfae  letter  £,  and  so  on.  At  the  end  of  a  year  the  most  intelligent,  at 
the  cad  of  two  years  less  bright,  ones  were  able  to  attach  a  determined 
flooad  to  certain  shapes,  that  is,  when  we  bring  it  down  to  the  final 
aaaljaia,  to  certain  conscious  motions  of  the  eyes.  After  that  we 
taaght  them  writing. 

Kot  a  great  while  ago  a  pedagogue  was  struck  wi^h  an  inspiration 
of  geniiu.  It  occurred  to  him  to  teach  reading  and  writing  together. 
Al  first  sight  it  seemed  absurd  to  think  of  simplifying  reading  by 
adding  writing  to  it.  But  what  was  the  outcome  of  bis  plan  ?  Why, 
that  now,  children,  in  the  course  of  three  months,  and  with  much 
ieas  difGcalty  and  without  help  from  the  application  of  the  ruler  to 
tb«r  fingers,  learn  to  read  and  write  with  much  greater  facility  and 
correctness  than  they  formerly  could  in  three  years. 

This  comes  from  the  fact  that  the  motions  of  the  hand  are  associated 
with  those  of  the  eyes,  and  the  form  of  the  letters  is  thus  engraved 
upon  tho  memory  by  means  of  two  different  instruments,  and  therefore 
mach  more  quickly,  one  assisting  the  other ;  and  because  the  other 
waociations  of  prolonged  sound  and  articulate  sound  with  that  form 
hare  become  surer  and  more  rapid. 

Would  it  be  possible,  by  showing  him  the  letter  A,  to  make  a  mute, 
■ot  deaf  but  armless,  understand  that  the  sign  corresponds  with  a 
•onDd?  Evidently  the  experiment  would  not  succeed.  We  might 
with  patience  teach'  him  to  kneel,  to  gel  up,  to  walk,  or  to  make  cer- 
tain gestures  as  we  show  him  certain  figures.  We  could  do  this  with 
tbo  mate  more  easily  than  with  the  dog,  because  we  could  exemplify 
the  movement  to  him,  and  because  also,  imperfect  as  he  is,  he  is  a 
man  and  not  a  brute.  He  would  also  attach  the  same  meaning  to  the 
proooonced  sound,  and  would  thus  learn  that  the  written  sign  A 
aBSWors  exactly  to  the  sound  A,  as  be  would  obey  orders  given  by  the 
TOM*,  and  we  would  be  able  to  say  that  he  understood  language.  He 
might  also,  if  we  put  the  alphabet  at  his  command,  manifest  his  wishes 
by  indJt-ating  the  sign  corresponding  with  them,  and  we  might  be  able 
to  ny  that  he  had  a  language.  Possibly  we  might  be  able  to  go 
furiher  jtill,  and  train  him  to  the  point  of  interpreting  the  design  ;  but 
I  do  not  hazard  much  in  saying  that  his  education  would  still  leave 
an  enormoas  amount  to  bo  desired.  It  is  very  hard  to  make  a  great 
nbolat  —  it  of  a  deaf-mute  who  has  arms  and  has  learned  to  speak, 
asd  S:i  .  arc  exceedingly  rare, 
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Bat  would  the  dog  ever  accomplish  mnch  more  than  to  attach 
Idnd  of  coocrete  signiticance  to  the  figures  of  the  letters  ;  than  to 
ciate  his  necessities  or  his  natural  or  artificial  wants  with  them?    It 
verj  doubtful,  and  that  is  what  is  indicated  bj  .Sir  John  Lubboci 
experiments  : 

Sir  John  painted  six  cards,  two  blue,  two  red,  and  two  jellow. 
Three  of  these  were  put  before  the  dog,  who  was  to  bring  his  master 
the  card  of  the  color  that  was  shown  him.    Although  ho  was  rewarded 
every  time  he  succeeded,  he  never  fairly  understood  what  was  wan 
of  him.    This  was  because  the  action  of  bringing  the  card  of  the  rigl 
color  did  not  appeal  directly  enough  to  his  senses.     Sir  John  obtain< 
no  better  result  with  six  cards  marked  I,  II,  III,  etc.     \'an  never « 
actly  grasped  the  conformity  of  the  figures. 

What  was  it  prevented  my  dog,  upon  whom  I  tried  experiments 
numbers,  grasping  the  difference  between  three  and  four  pieces  of  meat' 
Ue  failed  because  he  had  to  abstract  the  ideas  of  the  numbers  3  and  4 
from  the  variety  of  the  figures  which  were  presented  to  him.  I  have 
no  doubt  he  might  in  time  have  learned  to  distinguish  the  triangles 
from  the  squares  which  I  formed  on  the  plate  with  the  three  and  the 
four  pieces  of  meat.  The  thing  that  baffled  the  beast — we  must  not 
forget  that  the  dog  carries  the  facalty  of  observation  to  a  considerable 
length — was  the  incessantly  variable  diversity  of  the  figures.  Und 
these  circumstances,  the  problem  was  made  too  complicated  for 
head,  those  means  only  being  given  which  I  had  prepared  for  en 
ing  into  communication  with  hb  intelligence. 

If  any  of  the  readers  of  these  pages  is  tempted  to  teach  a  dog  arith- 
metic, he  would  do  well,  I  think,  to  begin  by  making  him  distinguish 
one  from  tico,  permitting  him  to  touch  only  a  single  piece  at  the  word 
ont,  and  two  pieces  at  the  word  two.  Then  be  could  pass  on  to  three, 
and,  if  he  went  so  far,  to  four.  After  that,  he  might  essay  addi- 
tion :  one  and  two,  one  and  three,  and  two  and  'three.  The  experi- 
ment would  bo  very  interesting  and  instructive,  whatever  the  result 
might  be.  For,  as  Sir  John  Lubbock  says,  we  ought  not  to  aim  for 
any  one  result  rather  than  another,  but  for  the  truth. 

Is  the  dog,  after  all,  a  suitable  subject  to  experiment  upon,  in  re- 
gard to  the  distance  that  separates  man  from  animals?  Would  il  not 
be  better  to  select  the  monkey,  intractable  as  he  is,  but  formed  like  os, 
and  not  only  able  to  imitate  our  gestures  but  fond  of  doing  so  ?  We 
might  by  this  means  attempt  a  verification  of  M.  Noire's  seductive  hy 
pothesis  respecting  the  origin  of  language  :  that  it  is  the  product 
a  social  state  already  considerably  advanced,  and  that  the  sounds,  bein; 
at  first  simply  utterances  accompanying  the  movements  of  the  wholes 
finally  become  the  signs  of  those  movements.  But  suppose,  for  a  mo- 
ment, that  the  dog  acquires  some  notion  of  number,  what  are  we 
conclude  from  it  ?  Is  the  advance  of  such  a  kind  that  it  can  be  coi 
mnnicated  to  the  whole  species  or  to  a  particular  breed  ?    'Hiat  wooli 
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least  doabtfal.  Tlioro  have  been  very  serious  and  learned  con- 
reies  reepecting  the  possibility  of  the  transmission  by  generation 
of  acqaired  advantages.  Weissmann  decides  the  question  in  the  nega- 
thre.  Only  aptitudes  are  transmitted  by  descent.  The  discussion  ap- 
pfan  to  be,  to  some  extent,  an  affair  of  words.  Some  say  pointer- 
dog*  hare  been  formed  by  hunters,  who  taught  particular  individuals 
Dot  to  cbase  after  game,  bnt  only  to  signalize  its  preseuce,  and  that 
koowledge  of  the  fathers  passed  to  their  posterity.  Others  reply 
t  tbia  is  not  the  case  ;  even  in  tbe  times  of  the  corporations  or  trado- 
ilds  tbe  sons  of  shoemakers  were  not  born  shoemakers.  Special 
titades,  manifested  by  particular  individuals,  have  been  tamed  to  tbe 
advantage  ;  they  have  been  cultivated,  and  thus  breeds  have  been 
ted  by  selection.  I  say  that  this  is  a  question  of  words,  because 
io  any  case  the  re-enforcement  of  the  aptitude  is  something  acquired, 
d  tbift  acquisition,  it  is  admitted,  passes  to  descendants. 
Let  03  suppose,  then,  that  we  have  created  a  race  of  calcniating 
doga.  Wc  might,  by  a  bold  but  legitimate  generalization,  infer  from 
at  that  all  anira.als  would  be  susceptible  of  acquiring  abstract  notions 
of  thinking  by  symbols.  But  the  dog  would  have  had  an  educator 
man,  then,  alsQ.have  had  his  educator?  We  see,  thus,  how  this 
would  take  shape,  and  it  certainly  would  be  no  less  grave  or 
rplexing  than  tbe  alternative. 
Again,  lot  us  suppose  that  the  attempts  utterly  fail.  We  might, 
d«ed,  contend  that  the  check  was  only  a  temporary  one.  But  let  us 
ve  ibe  evasion,  and  reason  as  though  the  dog  were  radically  incapa- 
of  representing  his  thoughts  by  symbols.  Would  not  absolute 
naformism,  that  is,  the  applicability  of  transformism  to  man,  receive 
mortal  blow  ?  I  do  not  believe  it.  Tbe  only  really  legitimate  con- 
would  be,  that  not  all  species  are  indefinitely  j>erfectible,  but 
only  a  few  species,  perhaps  only  one,  have  really  entered  upon  the 
to  infinite  progress,  while  the  others  have  gone  into  a  kind  of 
I  alley.  It  Is  in  tbe  s.ame  way  that  the  main  stem  of  a  tree  may 
theoretically  grow  up  indefinitely  toward  the  sky,  while  the  develop- 
ment of  tbe  lateral  branches  is  necessarily  limited  by  the  power  of  the 
ood  to  resist  rupture. 
We  tbufl  see  that  this  problem  is  one  of  an  exceedingly  interesting 
tempting  character.  Although  Malrbranche  has  no  partisans  now, 
who  agree  to  some  extent  with  Schwann  form  legions,  and  in 
eyc!i  transformism  has  only  the  value  of  a  general  doctrine.  It 
question  of  the  origin  of  man  and  bis  place  in  the  world,  which 
raised  by  Sir  John  Lubbock's  cards,  and  on  which,  with  tbe  co-op- 
ion  of  his  dog  Van,  he  has  contributed  to  throw  a  little  light, 
ropology  also  can  only  follow  bis  experiments,  the  abortive  ones 
well  as  the  successful  ones,  with  legitimate  curiosity,  and  return  '■" 
tbanka  for  \\\<im.—  TranilaUd  for  the  Popular  Science 
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PRIMITIVE  CLOCKS. 
Bt  fkedekic  o.  uather. 

TIIE  story  is  that  King  Alfred  had  no  better  waj  to  tell  tbe  tims 
than  by  burning  twelve  candles,  eaob  of  which  lasted  two  bunrs ; 
Bd,  when  all  the  twelve  were  gone,  another  day  had  passed.     Lou 
fore  the  time  of  Alfred,  and  long  before  the  time  of  Christ,  th 
of  tbe  8un  told  tbe  hour  of  the  day,  by  means  of  a  san-dia 
Chaldeans  so  placed  a  hollow  hemisphere,  with  a  bead  in  tfa 
cenl«r,  that  the  shadow  of  the  bead  on  the   inner  surface  told  tb 
boor  of  the  day.     Other  kinds  of  dials  were  afterward  made  with 
tablet  of  wood  or  straight  piece  of  metal.    On  the  tablets  were  marks 
the  different  hours.     When  the  shadow  came  to  tbe  mark  IX.,  it  was 
nine  o'clock  in  tbe  morning.     The  dial  was  sometimes  placed  near  \\ 
ground,  or  in  towers  or  buildings.     You  see,  in  the  picture,  two  s« 


dials  that  are  on  the  Gray  and  Black  Nunnery  in  Ottawa,  tbe  capital 
of  Canada.  The  old  clock  on  the  eastern  end  of  Faneuil  Hall  in  Bos- 
ton was  formerly  a  dial  of  this  kind  ;  and  on  some  of  tbe  old  church- 
towers  in  England  yon  may  see  thom  to-day.  Aside  from  the  kinds 
mentioned,  the  dials  now  in  existence  are  intended  more  for  omament 
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than  for  twe.  In  the  days  when  dials  were  used,  eatih  one  contained 
« motto  of  some  kind,  like  these  :  "Time  flies  like  the  shadow";  or, 
PI  t«U  no  hours  but  those  that  are  happy." 

I^Sut  the  dial  could  be  nued  only  in  the  d.ij-tirae  ;  and,  even  thon, 
V^Im  worthless  when  the  sun  was  covered  with  clouds.  Iq  order  to 
measure  the  hours  of  the  night  as  well  as  the  hours  of  the  day,  the 
Greeks  and  Romans  used  the  clepsydra,  wliich  mtans,  "Tlie  water 
Meals  away."  A  large  jar  was  filled  with  water,  and  a  hole  was  made 
Id  the  bottom  througli  which  the  water  could  run.  The  glass,  in  those 
Ira^  was  not  transparent.  No  one  could  see  from  the  outside  bow 
Hpfh  water  bad  escaped.  So  there  were  made,  on  the  inside,  certain 
mvkB  that  told  the  hoars  as  the  water  ran  out ;  or  else  a  stick  with 
DOtcbtrs  in  the  edge  was  dipped  into  tlie  water,  and  the  depth  of  what 
was  left  showed  the  hour.  Sometimes  the  water  dropped  into  another 
■^Kr  in  which  a  block  of  wood  was  floating,  the  block  rising  as  the  hours 
^fveot  on.  Once  in  a  while,  some  very  rich  man  had  a  clepsydra  that 
^^Hhmnded  a  musical  note  at  every  hour. 

^^      Another  way  of  measuring  time   among  the  ancients  was  by  tho 

■and,  or  hour-glass.     This  was  made  of  pear-shaped  bits  of  hollow 

glass  with  a  very  small  opening  between  them.     It   held  just  sand 

'Hgb  to  run  from  the  upper  into  the  lower  pear  in  the  space  of  one 

an     The  glass  was  then  turned  the  other  side  up  and  the  sand  ran 

taking  an  boor.     You  hare  seen  glasses  of  thLs  kind  where 

runs  out  in  three  minutes.     They  are  used  for  boiling  eggs. 

g  Charlemagne,  a  thousand  years  ago,  had  a  glass  of  this  kind  that 

Ire  hours  without  turning.     It  was  marked  on  the  outside 

lines  to  show  fbe  escape  of  the  sand.     Hour-glasses  were  so 

oominon  after  this  that  they  were  carried  in  the  pocket  like  watches. 

cry  minister  had  one  to  mark  the  length  of  his  sermon,  which  was 

verj  MriouB  matter  in  England  during  the  protectorate  of  Cromwell, 

few  sermons  being  as  short  as  one  hour.     It  is  said  of  one  min- 

tbat  when  the  sand  ran  out  of  hb  glass  he  turned  it  over,  saying, 

know  that  you  are  all  good  fellows,  so  let's  have  another  glass." 

ce,  when  the  preacher  had  turned  his  glass  a  second  time,  showing 

be  bad  already  preached  two  hours,  the  sexton  asked  him  to  lock 

le  door  and  put  the  key  on  the  nail  when  he  was  through,  becanse 

w  people  that  were  left  wanted  to  go  home  to  dinner.     "We  also 

at,  in  the  early  history  of  New  York,  the  soldiers  who  defended 

■e  city  used  hour-glasses  to  tell  when  they  should  go  on  guard. 

We  have  seen  that  the  dial  could  be  used  neither  at  night  nor  in 

dy  weather.     We  have  also  noticed  that  the  hour-glass  had  to  be 

Vatofaed  so  that  it  might  be  turned  at  the  very  moment  the  sand  ran 

OBt.    And  we  have  also  seen  how  inconvenient  it  was  to  measure  time 

by  tb«  rnnniag  of  water.     None  of  these  ways  was  accurate  enough, 

foe  Dii  '  "ours  would  be  lost.     A  better  means  of  measur- 
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in  wbicb  the  water  <]rove  a  wlicul  tliat  morkoil  the  !:r.i;r.  ■  _,•  a  hawM 
The  old  Roniana  u«ed  this  water-clock;  but,  when  linir  vuipirts  waM 
doBtroyed,  all  Western  Europe  forgot  the  ezifitence  of  such  a  ibing 
In  the  year  807  a.  d.,  the  Caliph  of  Bagdad,  Ilaroiin-al-Raschid,  senfl 
to  Charlemagne  a  water-clock  of  this  kind.  Soon  after  we  IcanU 
that,  instead  of  the  running  water,  a  weight  was  used  for  turning  thfl 
wheel.  But  whether  the  clock  was  run  by  water  or  by  a  weight  d 
was  always  a  hard  matter  to  have  the  hours  of  the  eamc  length.  Tha 
oscapcment,  which  we  shall  speak  of  presently,  made  one  hour  mom 
nearly  the  length  of  every  other  hour.  The  machine  for  telling  tha 
Lours  was,  for  many  years,  called  the  horologe,  or  "  hour-teller.'fl 
The  word  "  clock  "  was  applied  only  to  the  bell  that  struck  the  bounj 
It  sounds  very  much  like  the  Saxon,  French,  and  German  words  tbafl 
mean  "  bell."  About  nine  hundred  years  ago  horologes  were  brought 
into  England  by  the  Catholic  clergy.  Very  large  horologes  wertj 
built  into  the  towers  at  Canterbury  Cathedral,  in  1292  ;  at  Westmin* 
ster,  in  1290;  at  Exeter  Cathedral,  in  1317 — the  striking  part  of  whicU 
is  still  in  use  ;  at  the  cathedrals  of  Wells  and  Peterborough  ;  and  an 
St.  Albans  Abbey  in  1326.  A  smaller  horologe  wa«  made  for  Charleft] 
V  of  France  in  1370,  by  a  German  named  Vick. 

Horologes,  or  clocks,  would  have  remained  in  this  imperfect  Btat« 
until  to-day  if  it  bad  not  been  for  the  invention  of  the  pendului%| 
which  means  "  something  that  swings."     You  all  remember  the  storyl 
of  Galileo,  who,  when  a  boy,  watched  the  chandelier  as  it  swung  to ' 
and  fro  in  the  cathedral  at  Florence.     The  young  boy  noticed  that  it 
moved  with  great  regularity.     If  it  had  moved  all  the  way  around  thftj 
point  where  it  was  held,  or  suspended,  it  would  have  made  a  circle  gl 
but  as  it  moved  only  a  small  part  of  the  way,  it  moved  in  what  isl 
called  the  "arc  "  of  a  circle.     Galileo  saw  that  it  took  just  as  long  u 
time  to  go  from  one  end  of  the  arc  to  the  other  as  it  did  to  retumj 
This  is  called  isochronism,  or  "  equal  times."    In   1620,  several  yettiN 
after  Galileo's  discovery,  Iluygens  first  used  the  pendulum  to  reg**' 
late  the  movement  of  a  clock.     You  may  see  how  this  is  done  by  look- 
ing at  Fig.   1.     We  have  here  the  simplest  form  of  clock-work,  or 
"  movement,"  as  it  is  called.    A  wheel,  with  teeth  on  the  edge,  turns 
on  a  pin,  t,  by  the  force  of  the  weight  h,  the  siring  being  wound 
about  what  is  called  a  "  barrel  "  at  i.     If  there  is  no  way  of  stoppinf^, 
the  wheel,  it  will  run  down  very  fast  and  very  unevenly.    Here  is  just 
where  the  pendulum  becomes  useful.     The  pendulum  is  a  long  wire,! 
a  c,  the  part  c  being  enlarged  into  what  is  called  a  "  bob."     The  pen-1 
dulum  swings  on  the  point  a.    It  has  an  arm,  d  g,  fastened  to  it  and 
swinging  with  it.     The  points  of  this  arm  are  called  the  "  pallets." 
When  the  pendulum  is  in  the  position  marked  by  the  black  line  you  , 
will  see  that  the  wheel  is  stopped  by  the  pallet  d.     But,  when  the 
pendulum  swings  to  the  place  marked  by  the  dotted  line,  the  pall«t 
moves  out  to  e.    This  lets  the  wheel  move  a  little ;  but,  before  it 
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equator  it  shoold  be  wAtaaX  thlrtT-nine  tDi:be«  long,  to  "  vibrato,"  or  | 
from  c  to  fr  ia  one  ieeood.  At  the  Utitade  of  Washington,  wfaere  \i 
force  of  grarity  is  greatov  tb«  hngth  is  thirty-nine  and  one  tenth  inche 
At  London,  which  U  itill  farther  north,  the  lengtii  is  thirty-nine  and 
one  wventh  incbea.  A  peodohuo  of  the  right  length  in  London  would 
lose  two  and  one  qoarter  minutes  a  day  at  the  equator.  The  pendnlan 
that  Tibratee  from  e  to  6  in  two  seconds  mast  be  four  times  the  lengtii 
of  a  ooe-«eoood  pendulum.  Tbe  pendnlam  of  the  great  clock  at  Wc 
minater  moves  once  in  two  seeooda.  It  is  nearly  fifteen  feet  long,  anj 
it  weight  seven  hundred  poondi — the  heaviest  in  the  world.  Tb4 
heavier  and  longer  tbe  pendulum,  tbe  more  regularly  will  tbe  clool 
move.  But  pendulum;  may  be  too  long  and  too  heavy.  Almost  all  1 
the  clocks  that  were  made  before  tbe  year  1800  bad  pendnlnms  about 

thirty-nine  inches  long,  and 
they  stood  with  their  cases 
over  five  feet  high — usually 
in  the  comer  of  the  room., 
They  were  so  clumsy  thai 
only  the  machinery  was  ped' 
died  about  from  place  t' 
place — the  nearest  cabim 
maker  being  called  upon  to 
make  the  case.  By-and-by 
it  was  found  that,  if,  in  Fi 
1,  the  pendulum  would  go 
from  e'  to  6  in  one  second, 
would  go  from  c  to  b,  back 
again  to  c — or  twice  as  fatt 
— if  it  were  one  quarter  as 
long.  Aftertbat,  clocks  wei 
made  short  enough  to  stanj 
on  a  shelf. 

It  had  also  been  found 
that  the  bob  of  the  pendu- 
lum, when  moving  in  the  aro 
of  a  circle,  was  not  reliable ; 
bat  that  all  the  trouble  was 
avoided  if  it  moved  in  the 
aro  of  a  cycloid  (or  "  like  a 
circle  ").  This  arrangement 
18  shown  in  Fig.  2.  The  pen- 
dulum  h.ings  from  a  fixed 
point,  a,  where  it  is  fastooed' 
securely.  The  upper  end  ofj 
When  the  bob  6  moves  back' 
and  forth,  it  does  not  move  in  the  are  of  the  circle  c  d,  but  on  tbe  dotted 


the  wire  is  beaten  into  a  very  thin  spring. 
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Use  €f.  Great  care  U  taken  in  preparing  the  spring  at  a,  bo  that  the 
bob  viil  have  no  other  motion  than  that  from  e  to/*.  iSbouId  it  move 
■idcirise,  or  twist  about,  the  clock  will  be  spoiled.  The  bob  was  for- 
merij  fiat,  like  a  small  plate,  or  round,  like  a  ball.  It  was  then  a  dilli- 
cait  inMt«r  to  run  the  pendulum-wire  through  the  exact  center,  and 
tbarafore  the  be»t  bobs  are  now  made  in  the  form  of  a  cylinder.  A 
BDt  at  the  end  of  the  wire  keeps  the  bob  from  slipping  off.  If  the  nut 
B  taroed  to  the  right,  the  pendulum  is  shortened,  and  the  clock  goes 
fiwter.  If  it  is  turned  to  the  left,  the  clock  goes  slower.  Sometimes 
it  is  necessary  to  regulate  the  pendulum  without  stopping  it.  This  is 
done  bjr  placing  small  weights  on  the  parts  of  it  that  project.  In 
order  to  keep  them  of  the  same  length,  both  in  summer  and  in  winter, 
pendalnms  were  often  made  of  wood  ;  but  it  has  been  found  that  if 
the  bob  is  made  of  bars  of  iron  and  zinc,  or  brass  and  steel,  in  the 
form  of  a  gridiron,  the  different  expansions  of  the  two  metals  keep  the 
pendulum  at  the  right  length,  llie  p>endulum-rod  sometimes  ends  in 
a  cup  of  mercury  at  the  bob.  When  the  heat  expands  the  rod,  the 
mercury  is  forced  npward  in  the  cup  and  nearer  the  fixed  end  of  the 
pendulum.  The  object  of  both  the  gridiron  pendulum  and  the  mercu- 
Tttl  Is  to  bring  the  "  center  of  oscillation  "  as  near  as  possible  to  the 
** center  of  gravity. *'  Another  kind  of  a  pendulum  is  called  the 
"rotary,"  because  the  bob  moves  in  a  circle  instead  of  going  from 
ride  to  side,  but  this  is  not  thought  to  be  at  all  reliable. 

Prom  what  has  been  said  already,  you  will  see  that  the  weight  h 
(Fig.  1)  would  soon  run  away  with  the  scape-wheel  unless  the  pallets 
itfg  dodg^ed  in  and  out  among  the  teeth  and  stopped  it  from  going 
M  fast.  The  pendulum,  too,  instead  of  moving  back  and  forth  be- 
tween h  and  c,  would  stop  half-way  between  them  in  a  vertical  or  up- 
■nd-down  line,  like  the  plummets  that  the  bricklayers  use.  A  clock 
with  simply  the  scape-wheel  and  the  pendulum  will  soon  run  down  ; 
you  most  therefore  have  more  wheels  and  a  heavier  weight  to  move 
them,  or  else  your  wheels  will  not  move  evenly  enough  to  carry  the 
minate-  and  hour-hands  over  the  "  face "  that  is  outside.  In  Fig.  3 
yon  will  see  that  we  have  added  other  wheels  ;  but  you  will  recognize 
the  scape-wheel  in  c,  and  the  weight  hanging  to  the  wheel  a.  As  it 
doMMndfl,  the  weight  pulls  the  wheel  a  in  the  direction  of  the  arrow. 
T?  '  1  A  turns  with  the  wheel  a,  and  it  has  seventy-eight  "teeth," 
a«  are  called.     At  6  is  a  small  wheel  called  a  "pinion,"  with 

six  "leaves,"'  as  the  cogs  are  called.  The  large  wheel,  B,  has  also 
•eventy-eight  teeth  ;  and  the  pinion  c  has  also  six  leaves.  While  A 
is  taming  round  onoe,  B  and  b  turn  thirteen  times,  because  h  has  one 
thirteenth  as  many  teeth  as  A.  In  the  same  way  C  and  c  turn  thirteen 
tinufl  as  fast  as  13  and  h.  I  have  a  clock  before  me  in  which  the  wheel 
A  tarns  once  in  one  bnndred  and  thirty  minutes,  or  two  hours  and  ten 
miBtttcik  The  wheel  B  turns  in  ten  minutes,  and  the  wheel  C  in  ten 
tlurternihs  of  a  minnti'.     You  will  see  that  the  scape-wheel  C  does 
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tarbed.     You  can,  therefore,  move  tbe  two  bands  of  the  clock  without 
duturbing  any  of  the  wheels  in  Fig.  3w 

We  have  seen  that  the  weight  mnst  keep  pulling,  or  thf  '  i 
■top.  Sometimes,  instead  of  tbe  weight,  a  spring  is  used,  e^i 
the  clock  is  small.  Tbe  spring  simply  pushes  the  wheel  A  in  the 
rection  of  the  arrow  (Fig-  3).  When  the  spring  is  used  the  clock 
have  a  pendulum  escapement,  or  it  may  have  a  wheel  escapement  lii 
that  of  a  watch.  But  if  the  pressure  of  the  spring  is  removed,  or 
the  weight  (should  there  be  one)  is  lifted,  the  clock  will  stop.  Wh 
jou  wind  up  the  clock  it  is  the  same  thing  as  taking  away  the  weight, 
or  the  spring,  while  you  are  winding.  How,  then,  can  you  wind  it  and 
still  keep  it  going  ?  This  is  done  by  what  is  called  a  "  going-barreV^j 
or  "  maintaining-works."  In  Fig.  3  you  will  notice  that  the  wheel  J^H 
turns  in  tbe  direction  of  the  arrow  when  the  weight  pulls  down^^ 
When  you  wind  up  the  clock  the  force  of  the  weight  is  taken  off.  A 
strong  spring  is  placed  on  the  side  of  the  wheel  A  that  pushes  it  along 
in  the  direction  of  the  arrow  for  the  few  seconds  that  you  take  in 
winding.  Another  wheel,  or  barrel,  a,  is  placed  on  the  large  wheel  A, 
and  on  this  the  string  that  holds  the  weight  is  wound.  This  wheel 
you  turn  in  the  opposite  direction  to  that  of  the  arrow.  At  the  aai 
time  the  spring  pushes  A  in  the  direction  of  the  arrow.  You 
sometimes  see  an  old  clock  with  an  endless  chain  so  arr.inged  th 
by  pulling  on  a  small  weight,  yon  may  lift  a  large  weight,  and  th 
wind  the  clock.  Others  of  the  old  time-pieces  have  weights  that 
hung  by  chains  with  rings  at  the  npper  end.  When  the  weight 
run  down  you  can  pull  on  the  ring  and  the  weight  is  liftciL  Yen 
will  find  that  .all  the  best  clocks,  and  all  the  watches,  have  the  "  main- 
taining-works." 

The  striking  part  of  a  clock  ia  a  very  interesting  study.    It  baa  a 
train  of  wheels  and  a  weight  entirely  separate  from  the  train  that  tel 
the  hours  and  minutes  by  the  hands.     The  large  wheel,  B,  in  Fig. 
really  consists  of  two  wheels  fastened  together.    The  larger  or  outer 
wheel  has  seventy-eight  teeth  that  run  into  a  pinion,  a,  with  thirteen 
leaves.     The  cord  that  holds  the  weight  is  wound  on  the  axle  of  a,  oa 
which  A  is  also  fastened.   There  are  thirteen  pins  on  the  surface  of 
They  can  not  be  seen,  because  they  are  on  the  other  side  of  the  whi 
but  they  have  been  drawn  in  the  picture  so  that  the  explanation  may 
be  more  easily  understood.     As  the  wheel  A  turns,  each  pin  strik 
the  end  of  the  lever  c,  which,  when  it  is  released,  springs  back  ai 
strikes  the  bell  d.     The  smaller  wheel,  B,  has  notches  all  about 
first,  one  notch  ;  then  two  notches  close  together  ;  then  three  notdii 
close  together  ;  and  so  on  until  you  find  twelve  notches  all  in 
place.     This  makes  seventy-eight  notches  in  all.     Behind  the  wbi 
B  is  a  pinion  that  you  can  not  see.     It  is  turned  by  the  wheel  A, 
it  is  entirely  independent  of  B,  although  it  turns  on  the  same  ax: 
This  independent  pinion  turns  a  wheel  almost  as  large  as  B,  wi 
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{uclf  tmis  a  small  pinion  that  carries  tbe  "fly-fan."  Tbo  n.se  of  tbo 
ita  if  to  ke«p  an  even  motion.  The  large  wheel  that  we  bare  spoken 
of  toTM  oooe  at  erery  stroke  of  the  bell.  In  Fig.  5,  a  wire,  €,  rutia 
tmr  to  tbc  center  wheel,  D.  In  Fig.  3,  a  pin  on  the  center  wheel 
pnahoB  up  this  wire  when  the  clock  ia  ready  to  strike.  If  the  enrl  of 
tte  wire  (in  Fig.  5)  rests  at  tbe  four  notches,  it  shows  that  four  o'clock 


Pro.  5. 

1  b««ii  struck.  If  tbe  center  wheel  pushes  the  wire  up  again,  or  pulls 
.  from  tbe  notch  where  it  is  resting,  the  large  wheels  at  B  are 
TtSeaaed  ;  the  weight  commences  to  turn  A  and  B,  and  the  pins  in  A 
aet  tbe  hammer  c  to  striking  tbe  bell  d.  It  keeps  on  striking  until 
five  ban  been  struck.  The  wire  then  drops  into  a  notch  and  holds 
tb»  «triking-wheel  fast  until  the  center  wheel  moves  tbe  wire  again 
— Una  saying  that  it  is  time  to  strike  six.  The  wheels  then  turn  again 
mitil  the  wire  comes  down  and  stops  them.  Alarm-clocks  have  an 
■mngonumt  by  which  tbe  spring  that  sounds  tbe  alarm  is  let  loose  at 
tlw  boar  when  tbc  owner  wishes  to  be  awakened. 

Tbe  boys  who  went  to  school  in  New  England  sixty  years  ago  bad 
BO  ■aeh  device  to  waken  them  in  cold  winter  mornings  as  the  modem 
alann-dock  :  they  had  to  waken  each  other,  in  order  to  have  a  good 
eUit  in  ki'  'beir  fires,  so  that  they  could  enjoy  an  hour's  hard 

iy,  and  -  uos  a  recitation,  before  breakfast. 
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But  it  waa  not  always  convenient  for  one  to  keep  avrake  in  order 
to  waken  bis  companions.     The  one  wbo  was  on  guard  waa  aa  sleepj 
any  of  the  rest ;  so  the  inventive  brains  of  the  Yankee  boys  we 

to  work  to  find  some  way  of  giving  an  alarm  at  the  right  titnd 
Let  it  be  remembered  that,  while  primitive  alarm-clocks  were  to 
had    in   Europe,  and  while  "  repeating "- watches  were  a  luxury 
America,  neither  of  them  were  to  be  found   in  New   England  as 
was  then.     Even  if  the  rcpeating-watch  had  been  in  general  use,  i 
was   valueless,   except   to   tell   the  time  in  the  dark  when  one 
awake.     The  invention  of  the  alarm-clock  was,  lliorffore,  a  great 
advance  in  the  history  of  clock-making  than  w.-i3  the  invention 
time-locks  in  the  history  of  lock-making.     The  e.osential   feature 
the  time-lock  is  a  chronometer  that  tarns  a  wheel  containing  a  pin  i 
adjusted  that  it  will  reach  a  certain  point  in  a  fixed  time.     Tbeaj 
"dog  "drops  down,  removes  the  obstruction,  and  allows  the  bolt  1 
be  shoved  bacJc.    Two  chronometers  are  used,  so  that,  in  case  one  m^ 
down,  the  other  will  do  the  work.    They  are  hung  on  springs,  for  fe 
that  they  will  run  down  if  the  burglars  should  use  dynamite,  or  son 
other  explosive,  to  give  them  a  sadden  jar. 

The  Yankee  boys,  at  the  time  that  I  have  spoken  of,  were  eqn 
to  the  difficulty  of  awakening  at  the  exact  time.  They  invented 
contrivance  which  was  an  indication  of  what  was  coming  in  both  the 
alarm-clock  and  the  time-lock.  Indeed,  it  was  so  nearly  a  combina- 
tion of  the  two  that  we  must  take  away  from  the  more  modem  invent- 
ors some  of  the  credit  and  bestow  it  upon  the  hoys. 

In  order  to  explain  the  plan  more  clearly,  I  ought  first  to  say  tfa4 
the  watches  worn  by  both  the  men  and  the  boys  were  of  the  largo  an 
coarse  pattern  known  as  "  bull's-eyes " — a  name  given  because  tb 
crystals  were  very  thick,  and  bulged  out  something  like  the  len»  of  i 
dark-lantern.  The  w.itchc8  of  this  kind  were  not  only  very  thick,  ba 
they  were  very  large  in  diameter.  The  springs  were  very  strong, ; 
the  hands  were  very  stout  Therefore,  the  power  that  moved  the 
hands  was  much  greater  th.an  the  power  that  moves  the  bands  in  tb 
watches  that  are  made  to-day. 

The  boys  prepared  a  board,  abed,  Fig.  6,  about  a  foot  sqn 
Toward  the  upper  edge,  at  e,  they  scooped  out  a  place  large  enong 
for  the  watch  to  drop  into,  and  have  the  face  even,  or  flush,  with  til 
surface  of  the  board.     The  face  of  the  watch  was  then  fastened 
the  board.     The  crystal  was  opened,  or  taken  away  entirely,  and  thfl 
the  hands  traveled  around  just  as  if  they  hiod  been  on  the  board  itseil 
A  small  wooden  lever, ^'  </,  was  fastened  to  the  board  by  a  n.iil,/",  th 
acted  as  a  fulcrum.     Another  lever,  </  i,  had   a  fulcrum   at  h,  si 
touched  the  first  lever  at  g.    The  board  was  kept  at  a  slant  on  tt 
table  by  the  prop  »i,  or  else  by  a  pile  of  books  behind  it.     The  lev 
ffj  was  so  adjusted  that  the  minute-hand  of  the  watch  would 
over  the  cnd,^'  /  but  when  the  given  hour-hand,  v,  for  iiwtenc«,  came 
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U  would  strike^  to  the  loft.  Tlie  effect  would  be  this  :  g  would 
aore  to  tho  right  and  i  to  the  left,  thus  pushing  the  weight  at  %  from 
!•  little  ebelf  on  which  it  was  balanced,  and  causing  it  to  tumble 
omrd  the  floor. 


Pio.  & 


Yon  can  imagine  that  the  force  set  in  motion  by  the  hour-hand  of 
be  watch,  even  of  a  "  bull's-eye,"  was  not  enough  to  start  a  very 
leary  weighL  Therefore,  the  dropping  of  the  weight  at  »  was  not 
mmgh  of  a  noise  to  awaken  the  boys,  but  the  force  that  was  exerted 
ras  enough,  applied  at  the  end  of  a  long  lever,  to  transfer  itself  to  a 
ohit  where  it  would  do  more  good.  The  weight  i,  in  dropping, 
nlled  a  string  that  was  fastened  on  the  long  arm  of  the  lever  k  m. 
.liia  lever  was  fastened  to  the  edge  of  the  same  table  that  held  the 
i|aare  board  by  a  gimlet,  or  nail,  as  a  fulcrum,  at  /.  When  %  dropped, 
t  polled  h  down  and  pushed  m  up.  The  sudden  jerk  at  m  pushed 
!rer  s  nicely  balanced  table,  upon  which  had  been  placed  nearly  all 
bt  ebaira  and  other  furniture  in  the  room.  This  certainly  made 
BOQgh  tuaxsa  to  awaken  the  occupants  of  the  room,  and  it  is  not  likely 
bera  was  much  sleep  after  that.  It  was  a  great  deal  of  trouble  to 
djnat  so  nicely  all  the  different  parts  of  this  primitive  alanu-clock  ; 
ut  it  never  failed  to  work  when  care  was  taken  with  all  the  details. 
«i  US  praise  the  boys  for  studying  oat  a  scheme  which  others  have 
doptod  and  called  their  own.  They  preferred  to  lie  in  bed  as  long 
•  possible,  and  did  not  propose  to  keep  awake  all  night,  if  any  ma- 
hinery  could  be  devised  to  do  the  awaking  for  them. 

A  few  words  in  regard  to  the  dial  on  the  face  of  the  clock.  The 
iai  of  a  clock,  if  it  is  a  cheap  one,  is  made  of  wood  and  painted  white. 
f  the  dial  is  small  and  expensive,  it  is  made  of  copper  on  which  is 
aked  a  white  enamel  surface.  The  figares  are  marked  in  black  paint, 
cbifih  it  sometimes  burned  or  "  baked  in."     The  usual  size  of  the  fig- 
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ureis  from  I  to  XII  \b  one  third  of  the  distance  from  the  onter  drde 
toward  the  center.  If  the  face  of  the  clock  is  white,  the  fignres  and 
the  hands  should  bo  black.    If  the  face  is  black,  or  any  dark  color,  tiw 

^ figures  and  hands  should  be  either  white  or  gilt.     The  dinb  of  towi 
clocks  are  frequently  illuminated  by  gas  or  electricity,  so  that  the 
may  be  easily  determined  at  night. 
T  n 
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LIMITED,  as  thus  far  drawTi,  to  a  certain  common  trait  of 
minute  organisms  which  are  mostly  below  the  reach  of 
vision,  the  foregoing  conclusion  appears  trivial  enough.     But  it  c< 
to  appear  trivial  on  passing  beyond  these  limits,  and  observing  the  im< 
plications,  direct  and  indirect,  as  they  concern  plants  and  animals  of 
sensible  sizes.  ^H 

Popular  expositions  of  science  have  so  far  familiarized  many  rvaoB 
era  with  a  certain  fundamental  trait  of  living  things  around,  that  they 
have  ceased  to  perceive  how  marvellous  a  trait  it  is,  and  until  inter- 
preted by  the  Theory  of  Evolution,  how  utterly  mysterious.     In  ftast 
times,  the  conception  of  an  ordinary  plant  or  animal  which  prevailed, 
not  throughout  the  world  at  large  only  but  among  the  most  instructed, 
was  that  it  is  a  single  continuous  entity.     One  of  these  living  things 
was  unhesitatingly  regarded  as  being  in  all  respects  a  unit.     Parts  it 
might  have,  various  in  their  sizes,  forms,  and  compositions  ;  but  these 
were  components  of  a  whole  which  had  been  from  the  beginning  in  its 
original  nature  a  whole.     Even  to  naturalists  fifty  years  ago,  the  as- 
sertion that  a  cabbage  or  a  cow,  though  in  one  sense  a  whole,  is 
another  sense  a  vast  society  of  minute  individuals,  severally  living 
greater  or  less  degrees,  and  some  of  them  maintaining  their  indepen 
ent  lives  unrestrained,  would  have  seemed  an  absurdity.     But  t 
truth  which,  like  so  many  of  the  truths  established  by  science,  is  con 
trary  to  that  common  sense  in  which  most  people  have  so  much  conJ 
dence,  has  been  gradually  growing  clear  since  the  days  when  Lei 
wenhoeck  and  his  contemporaries  began  to  examine  ihroiigh  lensos  l! 
minute  structures  of  common  plants  and  animals.     Each  improveme 
in  the  microscope,  while  it  has  widened  our  knowledge  of  those  mio 
forms  of  life  described  above,  has  revealed  further  evidence  of  thefs 
that  all  the  larger  forms  of  life  consist  of  units  scvcr.illy  allied  in  th 
fundamental  traits  to  these  minute  forms  of  life.     Though,  as  foirol 
lated  by  Schw.ann  and  Schleiden,  the  cell-doctrine  has  undergone  qui 
fications  of  statement ;  yet  the  qualifications  have  not  been  soch  as 
militate  against  the  general  proposition  that  organisms  visible  to  lb* 
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Bskod  eye,  are  severally  compounded  of  invisible  organisms — nsing 
that-  word  in  its  most  comprehensive  sense.  And  tben,  when  the  de- 
Tdopmeat  of  any  animal  is  traced,  it  is  found  that  having  been  prima- 
rily a  nacleated  cell,  and  having  afterwards  become  by  spontaneous 
fiadon  a  cluster  of  nucleated  cells,  it  goes  on  through  successive  stages 
to  form  out  of  fnich  cells,  ever  multiplying  and  modifying  in  variooa 

ya,  the  several  tissnes  and  organs  composing  the  adult. 

On  the  hypothesis  of  evolution  this  universal  trait  has  to  be  ac- 
oefubed  not  as  a  fact  that  is  strange  but  unmeaning.  It  has  to  be  ao- 
eepted  as  evidence  that  all  the  visible  forms  of  life  have  arisen  by 
anioo  of  the  invisible  forms  ;  which,  instead  of  flying  apart,  when 
tbey  divided,  remained  together.  Various  intermediate  stages  are 
known.  Among  plants,  those  of  the  Vbloox  type  show  us  the  00m- 
pooent  protopbytes  so  feebly  combined  that  they  severally  carry  on 
their  lives  with  no  appreciable  subordination  to  the  life  of  the  group. 
And  among  animals,  a  parallel  relation  between  the  lives  of  the  units 
and  the  life  of  the  group  is  shown  oa  in  Uroghna  and  Syiicrypta. 
From  these  first  stages  upwards,  may  be  traced  through  successively 
higher  types,  an  increasing  subordination  of  the  units  to  the  aggre- 
gate ;  though  still  a  subordination  leaving  to  them  conspicuous 
ft'TM^wf*  of  individual  activity.  Joining  which  facts  with  the  phe- 
BOmeos  presented  by  the  cell-mnltiplication  and  aggregation  of  every 
wifoldiog  germ,  naturalists  are  now  accepting  the  conclusion  that  by 
this  process  of  composition  from  Protozoa  were  formed  all  classes  of 
the  Mctazoa* — (as  animals  formed  by  this  compounding  are  now 
called)  ;  and  that  in  a  similar  way  from  Protophyta,  were  formed  all 
oImhi  of  what,  by  analogy,  I  suppose  will  be  called  3Ietaphyta, 
thoogh  the  word  does  not  yet  seem  to  have  become  current. 

And  now  what  is  the  general  meaning  of  these  truths,  taken  in 
eoonexion  with  the  conclusion  reached  in  the  last  section  ?  It  is  that 
this  universal  trait  of  the  Metazoa  and  Metaphyta,  must  be  ascribed 
to  the  primitive  action  and  re-action  between  the  organism  and  its 
mediam.  The  operation  of  those  forces  which  produced  the  primary 
difcrentiation  of  outer  from  inner  in  early  minute  masses  of  proto- 
plaam,  pre-determined  this  universal  cell-structure  of  all  embryos, 
plant  and  animal,  and  the  consequent  cell-composition  of  adult  forms 
arising  from  them.  How  unavoidable  is  this  implication,  will  be  seen 
on  carrying  further  an  illustration  already  used — that  of  the  shingle- 
covered  shore,  the  pebbles  on  which,  while  being  in  some  cases  select- 
ed, have  been  in  all  cases  rounded  and  smoothed.  Suppose  a  bed  of 
snch  shingle  to  be,  as  we  often  see  it,  solidified,  along  with  interfused 
r  info  a  conglomerate.     What  in  such  case  must  be  considered 

a.  lef  trait  of  such  conglomerate  ;  or  rather — what  must  we  re- 
gard as  the  chief  cause  of  its  distinctive  characters  ?  Evidently  the 
action  of  the  sea.     Without  the  breakers,  no  pebbles ;  without  the 

A  T^mUm  ««  C^mparaiitt  Embryologii.     By  F.  M.  BiUfour.    Tol.  II,  chap.  xUL 
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pebbles,  no  conglomerate.     Similarly  then,  in   the  nl' 
action  of  the  medium   by  which  was  eflFected  tlie  dili'  uofl' 

outer  from  inner  in  those  microscopic  ptortions  of  protoplasm 
tuting  the  earliest  and  simplest  animals  and  plants,  there  could 
have  existed  this  cardinal  trait  of  composition  which  all  the  high 
animals  and  plants  show  us. 

So  that,  active  as  has  been  the  part  played  by  natural  selcctio 
alike  in  modifying  and  moulding  the  original  units — largely  as  so 
vival  of  the  fittest  has  been  instrumental  in  furthering  and  i  -ii 

the  aggregation  of  these  units  into  visible  organisms  and  < ' 
into  large  ones ;  yet  wo  must  ascribe  to  the  direct  eflFect  of  the  i 
dium  on  primitive  forms  of  life,  that  primordial  trait  of  which  tb 
everywhere-operative  factor  has  taken  advantage. 

Let  us  turn  now  to  another  and  more  manifest  trait  of  higher 
g^isms,  for  which  also  there  is  this  same  general  cause.  Let  m  ob- 
serve how,  on  a  higher  platform,  there  recurs  this  differentiation  of 
outer  from  inner — how  this  primary  trait  in  the  living  units  with 
which  life  commences;,  re-appears  as  a  primary  trait  in  those  aggre- 
gates of  such  units  which  constitute  visible  organisms. 

In  its  simplest  and  most  unmistakable  form,  we  see  this  in  the 
early  changes  of  an  unfolding  ovum  of  primitive  type.     The  original 
fertilized  single  cell,  having  by  spontaneous  fusion  multiplied  into  . 
cluster  of  such  cells,  there  begins  to  show  itself  a  contrast  betwe 
periphery  and  centre  ;  and  presently  there  is  formed  a  sphere  coDi>ii 
ing  of  a  superficial  layer  tinlike  its  contents.     The  first  change,  the 
is  the  rise  of  a  difference  between  that  outer  part  which  holds  dir 
converse  with  the  surrounding  medium,  and  that  Inclosed  part  whio 
does  not.     This  primary  differentiation  in  these  compound  embry 
of  higher  animals,  parallels  the  primary  differentiation  ondergone  by 
the  simplest  living  things. 

Leaving,   for  the  present,  succeeding  changes  of  the  compoimd_ 
embryo,  the  significance  of  which  we  shall  have  to  consider  by-an4 
by,  let  us  pass  now  to  the  adult  forms  of  visible  plants  and  anima 
In  them  we  find  cardinal  traits  which,  after  what  we  hare  seen  alwi 
will  further  impress  us  with  the  importance  of  the  effects  wrought  ( 
the  organism  by  its  medium. 

From  the  tballus  of  a  sea-weed  up  to  the  leaf  of  a  highly  develop 
pbaenogam,  we  find,  at  all  stages,  a  contrast  between  the  inner  at 
outer  part.s  of  these  flattened  masses  of  tissue.     In  the  higher  Alg 
"  the  outermost  layers  consist  of  smaller  and  firmer  cells,  while  tli 
inner  cells  are  often  very  large,  and  sometimes  extremely  long ;  "^ 
and  in  the  leaves  of  trees  the  epidermal  layer,  besides  differing  in  i 
sizes  and  shapes  of  its  component  cells  from  the  parenchyma  forming 
the  inner  substance  of  the  leaf,  is  itself  differentiated  by  having  i 

•8*du,p.  810. 


ay  fail  uppermost ;  and  tlen  of  tlie  dc 
scd  to  the  light  "  is  under  all  circumst 
^  ude  'wbicli  forms  stomata,  the  dark  side  becomes  the  uuder 
hich  produces  root-haira  and  k-afy  processes."  f  *>o  that  while 
ire  andenlable  proof  that  the  contrasted  indiiences  of  the  medi- 
I  the  two  Bides,  initiate  the  differentiation,  we  have  also  proof 
he  completion  of  it  is  determined  by  the  transmitted  strtiotiire 
1  type  ;  KiDce  it  is  impossible  to  ascribe  the  development  of 
Ha  to  the  direct  action  of  air  and  light.  On  turning  from 
!  expansion  to  stems  and  roots,  facts  of  like  meaning  meet 
Speaking  generally  of  epidermal  tissue  and  inner  tissue,  Sncbs 
tks  that  "  the  contrast  of  the  two  is  the  plainer  the  more  the 
of  the  plant  concerned  is  exposed  to  air  and  light."  J  Else- 
e,  in  correspondence  with  this,  it  is  said  that  in  roots  the  cells 
te  epidermis,  though  distinguished  by  hearing  hairs,  "are  other- 
similar  to  those  of  the  fundamental  tissue  "  *  which  they  clothe, 
B  the  onticolar  covering  is  relatively  thin  ;  whereas  in  stems 
(pidermis  (often  further  differentiated)  is  composed  of  layers  of 

which  arc  smaller  and  thicker-walled  :  a  stronger  contrast  of 
^re  corresponding  to  a  stronger  contrast  of  conditions.  By  way 
leeting  the  suggestion  that  these  respective  differences  are  wholly 
to  the  natural  selection  of  favourable  variations,  it  will  suffice  if 
nr  attention  to  the  unlikencss  between  imbedded  roots  and  ex- 
ts.  While  in  darkness,  and  surrounded  by  moist  earth,  the 
protective  coats,  even  of  large  roots,  are  Comparatively 
t  when  the  accidents  of  growth  entail  permanent  exposure  to 

and  air,  roots  acquire  coverings  allied  in  character  to  the  cover- 

,f  l.riiw'lii'M        ThoA   tliA  AAtiiMi    Af  flia   nuulnifn   ntataoa  tliAOA  Anii 
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inflnraoe  of  the  mediam  ia  so  maHced,  it  must  have  been  •Il-imj 
at  tbe  ontM>t  while  types  were  undctemiiDed. 

As  w'xxh  ])1ant«  so  with  animals,  we  find  good  reason  for  iDferrio 
that  while  all  tbe  apecialities  of  tbe  tcgumeotary  parts  mnst  be 
cribed  to  the  natoral  Belectioa  of  favoarable  Tariations,  their  mo 
general  traits  are  due  to  the  direct  action  of  surrounding' 
Here  we  come  upon  the  border  of  those  changes  which  are  .. 
to  ose  and  disuse.     But  from  this  class  of  changes  we  may  fitly  ( 
dnde  those  In  which  the  parts  concerned  are  wholly  or  mainly  pauiT^ 
A  com  and  a  blister  will  conveniently  serve  to  illustrate  the  way  ic 
which  certain  outer  actions  produce  in  the  superficial  tissues,  effects  i 
a  purely  physical  kind — effects  related  neither  to  the  needs  of  tli 
organism  nor  to  its  structural  proclivities.     They  are  neither  adaptive 
changes  nor  changes  towards  completion  of  the  type.     After  notiuf) 
them  we  may  pass  to  allied,  but  still  more  instructive,  facts.     Contil 
nous  pressure  on  any  portion  of  the  surface  causes  absorption,  while 
intermittent  pressure  causes  growth  :  the  one  impeding  circulation  and 
the  passage  of  plasma  from  the  capillaries  into  the  tissues,  and  the 
other  aiding  both.     There  are  further  mechanically-produced  effects. 
That  the  general  character  of  the  ribbed  skin  on  tbe  under  surfaces  oCj 
the  feet  and  insides  of  the  hands  is  directly  due  to  friction  and  inteM 
mittcnt  pressure,  we  have  the  proofs  : — first,  thai  the  tracts  most  cm 
posed  to  rough  usage  are  the  most  ribbed  ;  second,  that  the  insides  ofl 
bands  subject  to  unusual  amounts  of  rough  usage,  as  those  of  sailorn 
are  strongly  ribbed  all  over ;  and  third,  that  in  bauds  which  are  verjl 
little  used,  the  parts  commonly  ribbed  become  quite  smooth.     TfaeMji 
several  kinds  of  evidence,  however,  full  of  meaning  as  they  are,  I  girfl 
simply  to  prepare  the  way  for  evidence  of  a  much  more  conclusiT«| 
kind.  ^ 

Where  ulceration  has  eaten  away  the  deep-seated  layer  out  of 
which  the  epidermis  grows,  or  where  this  l.iyer  has  been  destroyed  by_ 
an  extensive  bum,  the  process  of  healing  is  very  significant.  Frool 
the  subjacent  tissues,  which  in  the  normal  order  have  no  concern  witH 
outward  growth,  there  is  produced  a  new  skin,  or  rather  a  pro-skin  ;  foH 
this  substituted  outward-growing  layer  contains  no  hair-follicles  or  otheH 
specialities  of  the  original  one.  Nevertheless,  it  is  like  the  original  onM 
in  80  far  that  it  is  a  continually  renewed  protective  covering.  Doubtleoq 
it  may  be  contended  that  this  make-shift  skin  results  from  the  Lnheritefl 
proclivity  of  the  type — the  tendency  to  complete  afresh  the  structnrM 
of  the  species  when  injured.  We  cannot,  however,  ignore  the  immafl 
diate  influence  of  the  medium,  on  recalling  tbe  facts  above  named,  en 
on  remembering  the  further  fact  that  an  inflamed  surface  of  skiiJ 
when  not  sheltered  from  the  air,  will  throw  out  a  film  of  coagalaUfl 
lymph.  But  that  the  direct  action  of  the  medium  is  a  chief  factor  wfl 
are  clearly  shown  by  another  case.  Accident  or  disease  occasionally 
causes  permanent  cvcrsion,  or  protrusion,  of  raucous  membrane.    Aftefl 
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a  period  of  irritability,  grpat  at  first  but  decreasing  as  the  change  ad- 
vaaces,  this  membrane  assumes  Uie  general  character  of  ordinary  skin. 
Nor  is  this  all  :  its  microscopic  structure  changes.  Where  it  is  a  mu- 
oooa  membrane  of  the  kind  covered  by  cylinder-epithelium,  the  cylin- 
dcn  gradually  shorten,  becoming  finally  flat,  and  there  results  a  squa- 
mosa epithelium  :  there  is  a  near  approach  in  minute  composition  to 
qndermis.  Here  a  tendency  towards  completion  of  the  typo  cannot 
bo  aUeg«d  ;  for  there  is,  contrariwise,  divergence  from  the  type.  The 
effect  of  the  mediam  is  so  great  that,  in  a  short  time,  it  overcomes  the 
iaberited  proclivity  and  produces  a  atnicture  of  opposite  kind  to  the 
aomul  one. 

Fully  to  perceive  the  way  in  which  these  cadences  compel  us  to 
rreognize  the  influence  of  the  medium  as  a  primordial  factor,  we  need 
but  conceive  them  as  interpreted  without  it.  Suppose,  for  instance, 
Toaay  that  the  structure  of  the  epidermis  is  wholly  determined  by 
18  natural  selection  of  favourable  varLttions  ;  what  nmst  be  the  posi- 
>n  tskeo  in  presence  of  the  fact  above  named,  that  the  cell-structure 
maoona  membrane  changes  into  the  cell-structure  of  skin  when 
looona  membrane  is  exposed  to  the  air  ?  The  position  taken  must  be 
this  : — Though  mucous  membrane  in  a  highly-evolved  individual  or- 
ganlam,  thus  shows  the  powerful  effect  of  the  medium  on  its  surface ; 
yet  we  most  not  suppose  that  the  medium  had  the  effect  of  producing 
such  a  cell-etnictnre  on  the  surfaces  of  primitive  fonns,  undifferen- 
tiated though  they  were  ;  or,  if  we  suppose  that  such  an  effect  was 
produced  on  them,  we  must  not  suppose  that  it  was  inheritable.  Con- 
ise,  we  must  suppose  that  such  effects  of  the  medium  either  were 
nght  at  all,  or  that  they  were  evanescent :  though  repeated 
'ough  millions  npon  millions  of  generations  they  left  no  traces. 
A  we  ronst  conclude  that  this  skin-structure  arose  only  in  conse- 
ence  of  spontaneous  variations  not  physically  initiated  (though  like 
physically  initiated)  which  natural  selection  laid  hold  of  and  in- 
il.     Does  any  one  think  this  a  tenable  position  ? 


And  now  we  approach  the  last  and  chief  series  of  morphological 

phenomena  which  must  be  ascribed  to  the  direct  action  of  environing 

&tt«r9  and  forces.    These  are  presented  to  us  when  we  study  the 

veVj  stages  in  the  development  of  the  embryos  of  the  Metazoa  in 

eneral. 

We  will  set  out  with  the  fact  already  noted  in  passing,  that  after 
ipcated  spontaneous  fissions  have  changed  the  original  fertilized  germ- 
into  that  cluster  of  cells  which  forms  a  gemmule  or  a  primitive 
B,  the  first  contrast  which  arises  is  between  the  peripheral  parts 
Tthc  central  parts.     Where,  as  with  lower  creatures  which  do  not 
lay  np  large  stores  of  nutriment  with  the  germs  of  their  offspring,  the 
iiinT  moM  is  inconsiderable,  the  outer  layer  of  cells,  which  are  pres- 
tlv  made  quite  small  by  repeated  subdivisions,  forms  a  membrane 
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Balf oar  mf% :— >*  Oa  poicijr  4 
I  to  \m  Mtd  for  iamgoKiAi 

wiymui,  it  will  ■ofiee  if  -we  IW 
iu  nitora  dor  to  tlw  genoal  mder  br  s 

Take  a  nun  iodu'rebber  bd— not  of  ite  i 
■olid  kiod,  bat  of  tha  kind  ftbovt  sa  taeb  or  ao 
bob  tbroogb  wbieb,  wader  ptJMun,  tbe  nr 
■tead  of  eoBtkUagof  iafia^iibbw  ha  wall 
polyhcdnd  in  form  bj  matoal  praaaore,  aw 
fcpreacDt  the  biaatoderm.     Kow  witb  tbe  fii^tr, 
tba  ball  antil  it  tooohaa  tbe  other :  ao  imikiag  a  eap^ 
■land  for  the  proceaa  of  inragiaatiaD.   Imagne  Aat  bjr 
it,  the  bemiiipherical  cap  becomea  Terj  moA 
ing  narrowed,  until  tbe  cap  becomes  a  aae,  of  wbich  the  i 
wall  ia  ererywhcre  in  contact  with  tba  o«t«r  waD.     TUa  will  npf»- 
iKsnt  iho  two-layered  "  gastmla  " — the  lanpleat  aacestxal  fane  of  tba 
JftUuoa:  a  form  which  is  permanently  represented  ia  aana  ef  tbt 
lowcnt  typca ;   fur  it  needs  bat  tentacles  round   the  movtb  of  the 
■ao,  to  produce  a  cummon  hydra.     Here  tbe  fact  wind  it  tAittj 
concerns  us  to  remark,  is  that  of  these  two  layeta  tbe  ootcr,  eaUed 
in  embryological  language  the  epiblast,  continues  to  carry  oa  dind 
oonrerso  with  \\\c  forces  and  matters  in  the  enrironmeot ;  wfaSt  tbt 
lunar,  called   the  hypoblast,   cotnos    in   contact  with  sncb 
thaae  matters  as  are  put  into  the  food-cavity  wbich  it  bacft.' 
have  fortbor  to  note  that  in  the   embryos  of  Metaaoa  at  all  ad- 
vanced in  organization,  there  arises  between  these  two  laycTB  a  tbird 
— the  nicsrblaHt.     The  origin  of  this  is  seen  in  types  where  tbe  devd* 
opriu-ntal  j)ro<!os8  is  not  obscured  by  the  presence  of  a  large  food-yolk. 
Whilo  the  above-described  introversion  is  taking  place,  and  before  the 
inner  surfaces  of  the  resulting  epiblast  and  hypoblast  have  come  into 
contact,  cells,  or  anupboid  units  equivalent  to  tbem,  are  budded  off 
from  one  or  both  of  these  inner  surfaces,  or  some  part  of  one  or  otberj 
and  those  form  a  layer  which  eventually  lies  between  the  other  twc 
a  layer  which,  as  ibis  mode  of  formation  implies,  never  has  any  cci 
verse  with  the  siirrounding  medium  and  its  contents,  or  with  the  nl 
tritivo  bodies  taken  in  from  it.     The  striking  facts  to  which  this  d« 
scription  is  n  necessary  introduction,  may  now  be  stated.     From  th 
outer  layer,  or  epiblast,  are  developed  the  permanent  skin  and  its  on 
growths,  the  nervous  system,  and  the  organs  of  sense  ;  from  the  iot 

•  A  TrtatiK  <m  Comparative  EnArgology.  By  Fmscli  M.  Oalfour,  u.  D.,  r.  •.  a  Tj 
II,  p.  848  (teoond  edition). 
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f«rtcd  Ujer,  or  hypoblast,  arc  dereloped  the  alimcDtary  canal  along 
vith  tbove  parts  of  its  appended  organs,  liver,  pancreas,  &c.,  which 
■n  oonoemed  in  delivering  their  secretions  into  the  alimentary  canal, 
as  veil  as  the  linings  of  those  ramifying  tubes  in  the  lungs  which  con- 
Tey  air  to  the  places  where  gaseous  exchange  is  effected.  And  from 
tiM  meaoblast  originate  the  bones,  the  muscles,  the  heart  and  blood- 
and  the  lymphatics,  together  with  such  parts  of  various  internal 
as  are  most  remotely  concerned  with  the  outer  world.  Minor 
qnalifioations  being  admitted,  there  remain  the  broad  general  facts, 
tiat  out  of  that  part  of  the  external  layer  which  remains  permanently 
eoctemal,  are  developed  all  the  structures  which  carry  on  intercourse 
with  the  medium  and  its  contents,  active  and  passive  ;  out  of  the  in- 
troverted  part  of  this  external  layer,  arc  developed  the  structures  which 
oaiTT  on  intercourse  with  the  quasi-external  substances  that  are  taken 
into  the  iDt«rior — solid  food,  water,  and  air  ;  while  out  of  the  meso- 
blasi  ars  do'eloped  structures  which  have  never  had,  from  first  to  last, 
any  interoourse  with  the  environment.  Let  us  contemplate  these  gen- 
eral facta. 

WI>o  woald  have  imagined  that  the  nervous  system  is  a  modified 
portion  of  the  primitive  epidermis?  In  the  absence  of  proofs  fur- 
Biahed  by  the  concurrent  testimony  of  embryologists  during  the  last 
tUi^  or  forty  years,  who  would  have  believed  that  the  brain  arises 
from  an  infolded  tract  of  the  outer  skin,  which,  sinking  down  beneath 
the  tnrface,  becomes  imbedded  in  other  tissues  and  eventually  sur- 
ronnd^  by  a  bony  case  ?  Yet  the  human  nervoos  system  in  common 
with  the  nervous  systems  of  lower  animals  is  thus  originated.  In  the 
words  of  Mr.  Balfour,  early  embryological  changes  imply  that — 

"  the  ftinctions  of  the  central  nerrona  system,  whici  were  originally  taken 
by  the  whole  skin,  became  gradnally  conceutrnted  io  a  special  part  of  the  skin 
whieh  WM  rtep  by  step  removed  from  the  surface,  and  has  finally  become  in  the 
lilgfaer  types  a  well-defined  organ  imbedded  in  the  snbdermal  tissues.  .  .  .  The 
abtToIogical  evidence  shows  that  the  ganglion-cells  of  tlio  central  part  of  the 
ss  system  are  originally  derived  from  the  simple  undifferentiated  epithelial 
of  the  surface  of  the  body."  ♦ 

Leu  startling  perhaps,  though  still  startling  enough,  is  the  fact  that 
tJM  eye  is  evolved  out  of  a  portion  of  the  skin  ;  and  that  while  the 
cfystaUine  lens  and  its  surroundings  thus  originate,  the  "  percipient 
portions  of  the  organs  of  special  sense,  especially  of  optic  organs,  are 
often  formed  from  the  same  part  of  the  primitive  epidermis"  which 
forma  the  central  nervous  system,  f  Similarly  is  it  with  the  organs 
for  cmclling  and  bearing.  These,  too,  begin  as  sacs  formed  by  infold- 
iogs  of  the  epidermis ;  and  while  their  parts  are  developing  they  are 
joined  from  within  by  nervous  structures  which  were  themselves  epi- 
donnic  in  origin.  Uow  are  we  to  interpret  these  strange  transforma- 
tions?   Observing,  as  we  pass,  how  absurd  from  the  point  of  view  of 


•  Balfour,  La  Vol.  li,  p.  400-1. 
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(be  q>eciBl-creatiomt8t,  wosild  appear  imch  a  filiation  of  stroctarefl, 
•neb  a  round-abont  mode  of  embryonio  developtnent,  we  have  here  to 
remark  that  the  process  Ls  not  one  to  have  been  anticipated  as  a  rc«iilt 
of  natural  selection.     After  numbers  of  a]>ontaneous  variations  hi 
oooarrod,  as  the  hTpothesis  implies,  in  ageless  ways,  the  variation  whi( 
priflUinlj  initiated  a  nervous  c«ntrc  might  reasonably  have  been 
pected  to  occur  in  some  internal  part  where  it  would  be  fitly  locatei 
its  initiation  in  a  dangerous  place  and  subsequent  migration  to  a 
place,  would  be  incomprehensible.     Not  so  if  we  bear  in  mind  tl 
cardinal  truth  above  set  forth,  that  the  structures  for  holding  convei 
with  the  medium  and  \X%  contents,  arise  in  that  completely  superfici 
part  which  is  directly  affected  by  the  medium  and  its  contents  ;  ai 
if  we  draw  the  inference  that  the  external  actions  themselves  initi 
the  structures.     These  once  commenced,  and  furthered  by  natn: 
selection  where  favourable  to  life,  would  form  the  first  term  of  aserii 
ending  in  developed  sense  organs  and  a  developed  nervous  system.* 

Though  it  would  enforce  the  argument,  I  must,  for  brevity's  sake, 
pass  over  the  analogous  evolution  of  that  introverted  layer,  or  hypo- 
blast, out  of  which  the  alimentary  canal  and  attached  organs  an 
It  will  8uflic«  to  emphasize  the  fact  that  having  been  originally  ert 
nal,  this  layer  continues  in  its  developed  form  to  have  a  quasi-e 
nality,  alike  in  its  digesting  part  and  in  its  respiratory  part ;  since 
continncs  to  deal  with  matters  alien  to  the  organism.  I  most  also 
frain  from  dwelling  at  length  on  the  fact  already  adverted  to,  that 
the  intermediate  derived  layer,  or  mesoblast,  which  was  at  the  out 
completely  internal,  originates  those  structures  which  ever  rem; 
completely  internal,  and  have  no  communication  with  the  environmi 
save  through  the  structures  developed  from  the  other  two  ;  an  antit' 
sis  which  has  great  significance. 

Here,  instead  of  dwelling  on  these  details,  it  will  be  better  to 
attention  to  the  most  general  aspect  of  the  facts.     Whatever  may 
the  course  of  subsequent  changes,  the  first  change  is  the  formation  of 
a  superficial  layer  or  blastoderm  ;  and  by  whatever  series  of  transf 
mations  the  adult  structure  is  reached,  it  is  from  the  blastoderm  th: 
all  the  organs  forming  the  adult  originate.     "Why  this  marvello' 
fact  ?     Why  out  of  the  primitive  mass  of  organisable  substance  whi 
is  to  form  a  new  creature,  should  its  surface  be  the  part  from  which 
remotely  derived  its  entire  structure  ?    Before  embryologists  bad 
tablishcd  this  truth,  anyone  who  had  asserted  it  would  have 
thonght  insane  ;  and  even  now  it  remains  a  mystery  if  we  refuse  to 
take  account  of  the    direct  relations  between  the  organism  and  t 
medium.     But  we  need  only  consider  the  incidents  of  this  rdution 
get  a  feasible  explanation.    Before  yet  the  primitive  mttazoon  had  any 
structure  beyond  that  possessed  by  its  component  cells,  its  outer  boT' 

•  Kor  a  gcacnl  delin^atioQ  of  the  chants  by  which  the  dcTclopmcnt  Is  #ffei 
Balfiwr,  La  VoL  U,  pp.  401-4. 
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th«  part  ihroagh  which  nutritive  malierB  were  taken  in  and 
vhich  were  absorbed  and  exhaled,  oxygen  and  carbonic  acid. 
Ita  oattfT  sorface  was  the  part  which  now  touched  quiescent  masses,  and 
oow  peeaved  i'  ions  conseqnoiit  on  ita  own  motions  or  the  mo- 

tions of  otbers  -  ;  carried  along  by  their  cilia.     Its  outer  surface 

was  tbe  p«rt  to  receive  the  sound-vibrationa  occasionally  propagated 
tltrongh  the  water ;  the  part  to  be  affected  more  strongly  than  any 
other  by  those  variations  in  the  amounts  of  light  caused  by  the  pasa- 
JBg  of  small  bodies  close  to  it ;  and  the  part  which  met  those  diffused 
moleeoles  constituting  odours.  That  is  to  say,  at  the  outset  the  sur- 
faoa  was  tbe  part  on  which  there  fell  the  various  influences  pervading 
tbe  eoTironment^  through  which  there  passed  the  materials  for  growth 
fowsbed  by  the  environment,  by  which  there  were  received  those  im- 
ptcaaions  from  the  environment  serving  for  the  guidance  of  actions, 
aad  which  had  to  bear  the  mechanical  re-actions  consequent  upon  such 
actions.  Necessarily,  therefore,  the  surface  was  the  part  in  which 
were  initiated  the  various  instrumentalities  for  carrying  on  intercourse 
with  the  environment.  To  suppose  otherwise  is  to  suppose  that  such 
instrumentalities  arose  internally  where  they  could  neiiher  be  operated 
on  by  surrounding  agencies  nor  operate  on  them, — where  the  differen- 
tiating forces  did  not  come  into  play,  and  the  differentiated  structores 
had  nothing  to  do  ;  and  it  is  to  suppose  that  meanwhile  the  parts 
diieotly  exposed  to  the  differentiating  forces  remained  unchanged. 
Qarlj,  then,  organization  could  not  but  begin  on  the  surface ;  and 
having  thns  began,  its  subsequent  course  could  not  but  be  determined 
by  ita  superficial  origin.  And  hence  these  remarkable  facts  showing 
ns  that  individual  evolution  is  accomplished  by  successive  in-foldings 
and  in-growings.  Doubtless  natural  selection  soon  came  into  action, 
as,  for  example,  in  the  removal  of  the  rudimentary  nervous  centres 
from  the  surface  ;  since  an  individual  in  which  they  were  a  little  more 
deeply  seated  would  be  less  likely  to  be  incapacitated  by  injury  of 
them.  And  so  in  multitudinous  other  ways.  But  nevertheless,  as  we 
bera  see,  natural  selection  could  operate  only  under  subjection  :  it 
oonid  do  no  more  than  take  advantage  of  those  structural  changes 
which  the  medium  and  its  contents  initiated. 

See,  then,  how  large  has  been  the  part  played  by  this  primordial 
faoUn*.  Had  it  done  no  more  than  give  to  Protozoa  and  I^otophyta 
that  oell-form  which  characterires  them — had  it  done  no  more  than 
entail  the  cellular  composition  which  is  so  remarkable  a  trait  of  Meta- 
toa  and  JUetnphyta — had  it  done  no  more  than  cause  the  repetition  in 
all  visible  animals  and  plants  of  that  primary  differentiation  of  outer 
from  inner  which  it  first  wrought  in  animals  and  plants  invisible  to 
the  naked  eye  ;  it  would  have  done  much  towards  giving  to  organ- 
ijtmn  of  all  kinds  certain  leading  traits.  But  it  has  done  more  than 
tlu*.  By  caasing  the  first  differentiations  of  those  clusters  of  units 
oat  of  which  risible  animals  in  general  arose,  it  fixed  the  starting  place 
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for  ocgntuatMO,  aod  therefore  determined  tbe  course  of  organizati 
aad,  doiagtfaia,gavc  indelible  traits  to  embryonic  transformatiotu  \ 
to  adult  stnietarea. 

TboQgfa  tnainl J  carried  on  after  tb«  indnctive  methtxl,  tbo 
at  tlw  clow  of  tlie  foregoing  section  bas  verged  towards  tbe  dednctirt. 
IIov  kt  OS  foQow  for  a  s})aee  tfae  dedactive  niotliod  pure  and  ftiinple. 
Donhthw  in  biologr  d  priori  reaaoniDg  is  dangcrons ;  bat  tbere  caa 
be  DO  damger  in  oooaidering  irhetber  ita  results  coincide  vritb  those 
reaped  by  rtaaoning  dpoHeriori. 

Biologkli  ia  geacnl  agree  tbat  in  the  present  state  of  tbe  worli 
thing  happens  aa  tbe  rise  of  a  living  creature  oat  of  non-livi 
Tbej  do  not  deny,  bowcver,  tbat  at  a  remote  period  in 
past,  vban  the  temperature  of  the  Earth's  surface  vr&s  rauch  b 
than  at  present,  and  other  physical  conditions  were  unlike  those 
know,  inorganic  matter,  through  auccessive  complications,  gave  origin 
to  ofganio  matter.    So  many  aabstancos  once  supposed  to  belong  ez- 
doarely  to  Dring  bodies,  have  now  been  formed  artificially,  tbat  men 
of  srienoe  scsnoely  qaestion  the  conclusion  that  there  are  conditio! 
nnder  which,  by  jet  another  step  of  composition,  quaternary 
pounds  of  lower  types  pass  into  those  of  highest  types.     Tbat 
once  took  place  gradual  diTergenec  of  the  organic  from  the  inorganic^ 
is,  indeed,  a  necessary  implication  of  the  hjrpothesis  of  Evolution,  taken 
as  a  whole  ;  and  if  we  accept  it  as  a  whole,  we  must  pat  to  ourseirea 
tbe  question — What  were  the  early  stages  of  progress  which  followed, 
after  the  most  complex  form  of  matter  bad  arisen  out  of  forms  of  m«^ 
ter  a  degree  less  complex  ? 

At  first,  protoplaan  coald  have  had  no  proclivities  to  one  or 
arrangement  of  parts  ;  imless,  indeed,  a  purely  mechanical  procli 
towards  a  spherical  form  when  snspended  in  a  liquid.  At  the  ontset 
it  must  have  been  pasfuve.  In  respect  of  its  passivity,  primitive  or- 
ganic matter  must  have  been  like  inorganic  matter.  No  sncb  thing 
as  spontaneons  variation  could  have  occurred  in  it  ;  for  variation 
implies  some  habitual  course  of  change  from  which  it  is  a  divergence, 
and  is  therefore  excluded  where  there  is  no  habitual  course  of  change. 
In  the  absence  of  that  cyclical  series  of  metamorphoses  which  even 
the  simplest  living  thing  now  shows  us,  as  a  result  of  its  inbcritsd 
constitution,  there  could  be  no  point  d'appui  for  natural  selectioi 
How,  then,  did  organic  evolution  begin? 

If  a  primitive  mass  of  organic  matter  was  like  a  mass  of  inorgai 
matter  in  respect  of  its  passivity,  and  differed  only  in  respect  of  i 
greater  changeableness ;  then  we  must  infer  that  its  first  changes  coi 
formed  to  tbe  same  general  law  as  do  the  changes  of  an  inorgan 
moss.     Tho  instability  of  the  homogeneous  is  a  universal 
In  ftll  cases  tbe  homogeneous  tends  to  pass  into  the  heteroge 
the  less  botorogencous  into  the  more  heterogeneous.     In  the  primoi 
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dial  units  of  protoplasm,  then,  the  step  with  which  evolution  com- 
menced  must  have  been  the  passage  from  a  state  of  complete  likeness 
throoghont  the  mass  to  a  state  in  which  there  existed  some  imlikeness. 
Farther,  the  cause  of  this  stop  in  one  of  these  portions  of  organic  mat- 
ter, aa  in  any  portion  of  inorganic  matter,  must  have  been  the  differ- 
rat  exposure  of  its  parts  to  incident  forces.  What  incident  forces  ? 
Tboae  of  its  medioin  or  environment.  Which  were  the  parts  thus 
Afferentlj  exposed?  Necessarily  the  outside  and  the  inside.  Inevi- 
tably, then,  alike  in  the  organic  aggregate  and  the  inorganic  aggregate 
(sappoeing  it  to  have  coherence  enough  to  maintain  constant  relative 
positions  among  its  parts),  the  first  fall  from  homogeneity  to  hetero- 
geneity  mnst  always  have  been  the  differentiation  of  the  external  sur- 
face 60m  the  internal  contents.  No  matter  whether  the  modification 
was  physical  or  chemical,  one  of  composition  or  of  decomposition,  it 
MUM*  vithin  the  same  generalization.  The  direct  action  of  the  me- 
diom  was  the  primordial  factor  of  organic  evolution. 


lo  his  article  on  Evolution  in  the  Encyclopcedia  Britannica,  Pro- 
ifmat  Utixley  writes  as  follows  : — 

**  Dow  far  *  natural  selection '  snfficM  for  the  prodaction  of  species  remains 
to  he  aeea.  F«w  can  doubt  that,  if  not  the  whole  canse,  it  is  a  very  important 
faelar  ia  that  operation.  .  .  . 

On  tbe  evidence  of  palBontologv,  the  eroIntioD  of  many  existing  forms  of  animal 
fife  from  their  predecessors  is  no  longer  an  hypothesis,  but  au  Listoricnl  fact ;  it 
M  only  lb«  nature  of  the  physiological  factors  to  which  that  evolution  is  duo 
which  u  still  open  to  discussioD." 

With  these  passages  I  may  fitly  join  a  remark  made  in  tbe  admirable 
address  Prof.  Huxley  delivered  before  unveiling  the  statue  of  Mr. 
Darwin  in  tbe  Museum  at  South  Kensington.  Deprecating  the  sup- 
position that  an  authoritative  sanction  was  given  by  the  ceremony  to 
the  onrrent  ideas  concerning  organic  evolution,  he  said  that  "  science 
eoaunhs  suicide  when  it  adopts  a  creed." 


Al  '■  larger  motives,  one  motive  which  has  joined  in  prompt- 

ing th.  iiig  articles,  has  been  the  desire  to  point  out  that  already 

aooog  biologists,  the  beliefs  concerning  the  origin  of  species  Lave 
aflmoned  too  much  the  chariicter  of  a  creed  ;  and  that  while  becoming 
aatUed  tbcy  have  been  narrowed.  So  far  from  further  broadening 
that  broader  view  which  Mr.  Darwin  reached  as  he  grew  older,  his 
foQowen  appear  to  have  retrograded  towards  a  more  restricted  view 
than  be  erer  expressed.  Thus  there  seems  occasion  for  recognizing 
the  warning  uttered  by  Prof.  Huxley,  as  not  uncalled  for. 

Whatever  may  be  thought  of  the  foregoing  arguments  and  concln- 
««IH,  they  will  perhaps  serve  to  show  th.it  it  is  &<<  yet  far  too  soon  to 
doM  tbe  inquiry  oooceming  the  caoses  of  organic  evolution. 
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ETHNOLOGY  OF  THE  BLACKFOOT   TRIBES. 
Bt  hobatio  hale. 

THE  tribes  composing  the  Blackfoot  Conf ederacy,  as  it  is  commoiilj 
etyli'd,  are  in  some  respects  the  most  important  and  intercftiiig 
Indian  communitieB  of  the  Northwest ;  but  they  have  been  tuitil  n- 
cently  less  known  than  any  others  in  that  region.  A  report  on  lbc«» 
tribes  having  been  requested  by  the  British  Association  for  the  Ad- 
vancement of  Science,  a  correspondence  was  oi)ened  by  the  writer 
with  two  able  and  zealous  missionaries  residing  among  those  Indians. 
These  were  the  Rev.  Albert  Lacombe,  widely  and  favorably  known  as 
father  Lacombe,  author  of  a  valuable  grammar  and  dictioT 
?reo  language,  and  now  missionary  among  the  Siksika,  or  pr.  >^ 
foot  Indians  ;  and  the  Rev.  John  McLean,  missionary  of  the  Canadiaa 
Slethodist  Church  to  the  Blood  and  Piegan  tribes,  who  is  now  pre- 
paring a  translation  of  the  Scriptures  into  the  Blackfool  tongue.  To 
these  gentlemen,  who  responded  most  courteously  and  liberally  to  the 
inquiries  made  of  them,  the  report  (of  which  the  following  is  mainly 
a  summary)  is  indebted  for  most  of  the  facts  which  it  contains.  For 
the  conclusions  drawn  from  these  facts  the  writer  only  is  responsible. 
Some  other  sources  have  been  consulted,  particularly  the  valuable 
official  reports  of  the  Canadian  and  United  States  Indian  Depart 
ments.  Something  has  also  been  drawn  from  the  writer's  own  noti 
made  formerly  during  an  erploring  tour  in  Oregon. 

Fifty  years  ago  the  Blackfoot  Confederacy  held  among  the  West- 
em  tribes  much  the  same  position  of  superiority  which  was  held  two 
centuries  ago  by  the  Iroquois  Confederacy  (then  known  as  the  Five 
Nations)  among  the  Indians  east  of  the  Mississippi.  The  tribes  of  the 
former  confederacy  were  also,  when  first  known,  five  in  number.  The 
nucleus,  or  main  body,  was — as  it  still  is — composed  of  three  tribe* 
speaking  the  proper  Blackfoot  language.     These  are  the  >  '  r 

Blackfeet  proper,  the  Kena,  or  Blood  Indians,  and  the  i  r 

Piegans  (pronounced  Peegans) — a  name  sometimes  corrupted  to  Pa- 
gan Indians.  Two  other  tribes  joined  this  original  confederacy,  or, 
perhaps,  more  accurately  speaking,  came  under  its  protection.  These 
were  the  Sarcees  from  the  north  and  the  Atsinas  from  the  south.  The 
Sarcees  are  an  offshoot  of  the  great  Athabascan  stock,  which  is  spr 
over  the  north  of  British  America,  in  contact  with  the  Esquimaux, 
extends,  in  scattered  bands — the  Umpquas,  Apaches,  and  othei 
through  Oregon  and  California,  into  Northern  Mexico.  The  Atsioi 
who  have  been  variously  known,  from  the  reports  of  Indian  tnden, 
as  Fall  Indians,  Rapid  Indians,  and  Gros  Ventres,  speak  a  di" 
lar  to  that  of  the  Ar-apahoes,  who  now  reside  in  the  "  In^  i 
tory"  of  the  United  States.     It  is  a  peculitirly  harsh  and  difticult  Ian- 
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goage,  and  ia  B»d  to  be  spoken  only  by  those  two  tribes.  None  of 
tbe  Atainas  are  now  found  on  Canadian  territory,  and  no  recent  infor- 
mation has  b«eii  obtained  concerning  them  except  from  the  map  which 
Moompanies  the  United  States  Indian  Report  for  18B4,  in  which  their 
name  appears  on  the  American  Blackfoot  Reservation. 

Tbe  five  tribes  were  reckoned,  fifty  years  ago,  to  comprise  not  less 
tban  thirty  thousand  souls.  Their  numbers,  union,  and  warlike  spirit, 
tnaile  them  the  terror  of  all  the  Western  Indians.  It  was  not  uncom- 
mon for  thirty  or  forty  war-partios  to  be  out  at  once  against  the  hos- 
Ule  tribes  of  Oregon  and  of  the  eastern  plains,  from  the  Shoshonees 
of  the  Ronth  to  the  Crees  of  the  far  north.  The  country  which  the 
Blackfoot  tribes  claimed  properly  as  their  own  comprised  the  valleys 
and  plains  along  the  eastern  slope  of  tbe  Rocky  Mountains,  from  the 
Missouri  to  the  Saskatchewan.  This  region  was  the  favorite  resort  of 
tie  buffalo,  whose  vast  herds  afforded  the  Indians  their  principal 
mf  IIS  of  subsistence.  In  the  year  1836  a  terrible  visitation  of  the 
■BaU*pox  swept  off  two  thirds  of  the  people  ;  and  five  years  later  they 
were  rapposed  to  count  not  more  than  fifteen  hundred  tents,  or  about 
ten  thoasand  souls.  Their  enemies  were  then  recovering  their  spirits 
and  retaliating  upon  the  weakened  tribes  the  ravages  which  they  had 
formerly  committed. 

In  1855  the  United  States  Government  hnmancly  interfered  to 
bring  about  a  complete  cessation  of  hostilities  between  the  Blackfoot 
tribes  and  the  other  Indians.  The  commissioners  appointed  for  the 
purpose  summoned  the  hostile  tribes  together  and  framed  a  treaty  for 
them,  accompanying  the  act  with  a  liberal  distribution  of  presents  to 
bring  the  tribes  into  good-humor.  This  judicious  proceeding  proved 
eSeotoal.  Dr.  F.  V.  Hayden,  in  his  account  of  the  Indian  tribes  of 
tlie  Missoori  Valley,  states  that  from  the  period  of  the  treaty  the 
Btaekfoot  tribes  had  become  more  and  more  peaceful  in  their  habits, 
and  irere  considered,  when  ho  wrote^  the  best  disposed  Indians  in  the 
Northwest.  He  remarks  that  their  earlier  reputation  for  ferocity  was 
doubtless  derived  from  their  enemies,  who  always  gave  them  ample 
eanae  for  attacking  them.  "In  an  intellectual  and  moral  point  of 
riew,"  he  adds,  "  they  take  the  highest  rank  among  the  wild  tribes  of 
tbe  West."  The  recent  reports  of  the  Indian  agents  and  other  officials 
of  the  Canadian  Northwest  confirm  this  favorable  opinion  of  the  supe- 
rior honesty  and  intelligence  of  the  Blackfoot  tribes.     While  con- 

Mly  harassed  on  their  reserves  by  the  incursions  of  thievish  Crees 
^nd  oUier  Indians,  who  rob  them  of  their  horses,  they  forbear  to  re- 
taliate, and  honorably  abide  by  the  terms  of  their  late  treaty,  which 
binds  tbem  to  leave  the  redress  of  such  grievances  to  the  Canadian 
aatboffitjes. 

Siooe  tbe  general  peace  was  established  by  the  American  Govem- 
the  numbers  of  the  Blackfeet  have  apparently  been  on  the  in- 
Dr.  Hayden  reports  the  three  proper  Blackfoot  tribes  as  num- 
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bering,  in  1655,  about  seven  thousand  souls.  The  present  popa 
of  the  three  Canadian  rc6er\-e8  is  compated  at  about  six  tboo 
divided  as  follows  :  Blackfeet  proper  (SiksiLa),  twenty-four  hundrtni ; 
Bloods,  twenty-eight  hundred ;  Piegans,  eight  hundred.  On  ifa* 
American  reservation  there  are  said  to  be  about  twenty-three  hondred, 
mostly  Piegans.     TTiis  would  make  the  total  >        '     '  '  •■  three 

tribes  exceed  eight  thousand  souls.     The  a(l"_  -  vrci? 

have  greatly  diminished  in  numbers  through  the  ravages  of  the  i 
pox.  There  are  now  less  than  five  hundred,  who  reside  on  a  i 
reserve  of  their  own,  near  the  town  of  Calgary. 

During  the  past  five  years,  as  is  well  known,  a  great  change  has 
taken  place  in  the  condition  of  all  the  Western  tribes  through 
complete  extermination  of  the  bufialo.  The  Blackfeet  have  been  I 
•greatest  sufferers  from  this  cause.  The  herds  were  not  only  ihei 
main  dependence  for  food,  but  also  furnished  the  skins  which  ma 
their  tents  and  their  clothing.  Suddenly,  almost  without  warning, 
they  found  themselves  stripped  of  nearly  every  necessary  of  life. 
Governments  both  of  the  United  States  and  of  Canada  came  to  thd 
rescue  ;  but  in  the  former  country  the  urgency  of  the  case  was  not  at 
first  fully  comprehended,  and  before  the  necessary  relief  came  many 
of  the  Indians  perished  from  actual  starvation.  On  the  Canadian  aidr, 
fortunately,  the  emergency  was  better  understood.  Arrangements 
were  at  once  made  for  settling  the  Indians  on  reserves  suited  for  i 
culture,  and  for  supplying  them  with  food  and  clothing,  and  teachid 
them  to  erect  wooden  houses  and  cultivate  their  lands.  The  IndL 
displayed  a  remarkable  readiness  to  adapt  themselves  to  their  nt 
conditions.  In  1880  the  buffalo  finally  disappeared.  In  1882,  accor 
ing  to  the  official  reports,  more  than  half  a  million  pounds  of  potat 
were  raised  by  the  three  Blackfoot  tribes,  besides  considerable  qaa 
titles  of  oats,  barley,  and  turnips.  The  Piegans  had  sold  one  thou- 
sand dollars'  worth  of  potatoes,  and  had  a  large  supply  on  band.  **  The 
manner  in  which  the  Indians  have  worked,"  writes  the  agent,  "  is  real- 
ly astonishing,  as  is  the  interest  they  have  taken  and  are  taking  I 
farming."  Axes  and  other  tools  were  distributed  among  them, ; 
were  put  to  good  use.  In  November,  1882,  the  agent  writes  that  lo 
houses  "  had  gone  up  thick  and  fast  on  the  reserves,  and  were  mo 
creditable  to  the  builders."  In  many  c^ses  the  logs  were  hewed,  i 
in  nearly  all  the  houses  fireplaces  were  built.  In  the  same  year 
another  official,  the  Indian  commissioner,  going  through  the  reserrt 
was  surprised  at  the  progress  which  he  saw.  He  found  comfortab 
dwellings,  cultivated  gardens,  and  good  supplies  of  potatoes  in 
houses.  Most  of  the  families  had  cooking-stoves,  for  which  they  ha 
sometimes  paid  as  mach  as  fifty  dollars.  He  "saw  many  signs  of 
civilization,  such  as  cups  and  saucers,  knives  and  forks,  coal -oil  Lamps, 
and  tables  ;  and  several  of  the  women  were  baking  excellent  bread, 
and  performing  other  cooking  operations."    Three  years  before,  these 


E^tlie  CSeeB.     Of  the  Blackfoot  tribes,  be  gays :  "They 
people,  speak  a  language  of  their  own,  and  I  have  reasi 
B  traTeling  northwest,  as  well  as  the  others  just  mentioned 
tsinas)  ;  nor  have  I  heard  of  any  Indians  with  whose  languftge 
ich  they  speak  has  any  affinity." 

reealt  of  Mr.  McLean's  inquiries  confirms  this  opinion  of  the 

rd  movement  of  these  Indians  in  comparatively  recent  times. 

former  home  of  these  Indians,"  he  writes,  "  wsw  in  the  Red 

couotry,  where,  from  the  nature  of  tho  soil  which  blackened 

koooasins,  they  were  called  Blackfeet."     This,  it  should  be 

is  the  exact  meaning  of  Siktika,  from  tiksinam,  black,  and 

root  of  ohknUh,  foot.    The  westward  movement  of  the  Black- 

I  probably  been  due  to  the  pressure  of  the  Crecs  upon  them. 

toes,  according  to  their  own  tradition,  originally  dwelt  far  east 

I^«d  River,  in  Labrador  and  about  Hudson  Bay.     They  have 

lly  advanced  westward  to  the  inviting  plains  along  the  Red 

pushing  the  prior  occupants  before  them  by  the  sheer  force  of 

s.      This  will  explain  the  deadly  hostility  which  has  always 

between  the  Crees  and  the  Blackfeet. 

ber  Lacombe,  it  should  be  stated,  is  disposed  to  question  the 

the  former  residence  of  the  Blackfeet  in  the  Red  River  country, 

ground  that  their  own  tradition  seems  to  bring  them  from  the 

Id  direction.     "They  affirm,"  he  writes,  "that  they  came  from 

■Ubwest,  across  the  mountains  ;   that  is,  from  the  direction  of 

^hld  Washington  Territory.     There  were  bloody  conflicts  be- 

^BBlackfeet  and  the  Nez  Perces,  as  Bancroft  relates,  for  tho 

^^Blltang  oa  the  eastern  slopes  of  the  Rocky  Mountains."    3Ir, 
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OjibwajB,  who  apeak  dialects  of  tlie  great  Algonktn  KtiR-k,  ' 
cognized  no  connection  between  their  Bpeech  and  that  of  tbe 
feet.     Later  inquirers,  and  at  first  even  Gallatin  himself  (after 
ing  a  brief  list  of  Blackfoot  word*),  took  the  same  view.     Sub»c.jurui 
investigations  satisfied  that  distinguiBhed  pbilulogi«t  that  his  fir^  im- 
pressions were  incorrect,  and  that  the  Blackfoot  langnngo  rca 

longed  to  the  Algonkin  stock.     More  recently  the  French  missj.  j : 

have  made  the  same  discovery,  "  by  studying,"  as  M.  Lacombe  writw 
to  me,  "  the  grammatical  niles  of  these  languages."  From  the 
give  comparative  list  of  words  and  grammatical  forms  in  the  i 
foot,  Cree,  and  Ojibway  languages,  with  which  he  has  favored  me,  it 
appears  that  while  the  Blackfoot  is  in  its  grammar  purely  Alp^  '  - 
many  of  the  most  common  words  in  its  vocabulary  are  totally 
enl  from  the  corresponding  words  in  the  Algonkin  tongues.  Otben 
which  are  found,  on  careful  examination,  to  be  radically  the  same  u 
the  corresponding  Algonkin  terms,  are  so  changed  and  distorted  that 
the  resemblance  is  not  at  first  apparent.  These  facts  admit  of  1' 
explanation.  They  are  the  precise  phenomena  to  which  we  are  ^ 
tomed  in  the  case  of  mixed  languages.  In  snch  languages  (of  which 
our  English  speech  is  a  notable  example),  we  expect  the  grammar  to 
be  derived  entirely  from  one  source,  while  the  words  will  bo  diawa 
from  two  or  more.  Furthermore,  wherever  we  find  a  mixed  langoagv, 
we  infer  a  conquest  of  one  people  by  another.  In  the  present  instaoeti, 
we  may  well  suppose  that  when  the  Blackfoot  tribes  were  forced  wed- 
ward  from  the  Red  River  country  to  the  foot  of  the  Rocky  Moontaiof, 
they  did  not  find  their  new  abode  tminhabited.  It  is  probable  enoogh 
that  the  people  whom  they  found  in  possession  had  come  through  tbe 
passes  from  the  country  west  of  those  mountains.  If  these  people  were 
overcome  by  the  Blarkfeet,  and  their  women  taken  as  wives  by  the 
conquerors,  two  results  would  be  likely  to  follow.  In  the  first  place, 
tbe  language  would  become  a  mixed  speech,  in  grammar  purely  Al- 
gonkin, but  in  the  Toosbolary  largely  recruited  from  tbe  speech  of 
the  conquered  tribes  A  change  in  the  character  of  the  amalgamated 
people  would  also  take  plaoe.  The  result  of  this  change  might  he 
better  inferred  if  we  knew  Uye  characteristics  of  both  the  constituent 
races.  But  it  may  be  said  thai  m  b«i{«mt  if  not  a  general  resnlt  of 
snch  a  mixtare  of  raocs  b  Um  prodactioa  of  a  people  of  svperior  intel- 
ligence and  force  of  character. 

Th«  religkw  o(  theaa  tribaa  (*9>pi7u>jK  ^^^  t^i™  ^*'  ^^'>''  c^^'mhmrd 
mythoiogy  aad  wenhi^)  rwaiblM  the  language.  It  is  in  the  main 
Algonkia,  bat  iadadea  wmm  bafiafi  and  ecrainoiiies  derived  from  some 
other  aoanw.  la  tbctrvirr,  a*  in  that  of  tbe  Ojibways,  tbe  Dela- 
waiai^  and  odwr  AlgonlWi  aaHinT.  tbcta  were  two  croatiooa — tbe  pn* 
may,  vbkb  <aJM  tk*  ««tM  !■»•  axistcwe^  and  tbe  •eoandary, 
fooid  the  ««tM  Ml  ««|fMa*  «r  anaid  al?  <with.  it  would  aeem, 

and  iell  it  in  ita  preaeot  atate. 
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primitive  creation  is  attributed  to  a  snpcrior  divinity,  wLom  they 
the  Creator  (ApiMolokin),  and  sometiines  identify  with  the  sun. 
After  this  dirinity — of  whom  their  ideas  aro  very  vague — had  created 
tlM  watery  expanse,  another  deity,  with  the  aid  of  four  anirnaU,  of 
wfaieh  the  mnskrat  was  the  chief,  brought  some  earth  from  the  bottom 
of  tbe  abysa,  expanded  it  to  the  present  continent,  and  peopled  it  with 
hnman  beings.  This  deity  is  commonly  styled  by  them  the  "  Old 
Maa"  (Aor^ttr),  a  name  implying,  as  used  by  them,  a  feeling  of  affcc- 
tiotiat«  admiration.  lie  is  represented  as  a  powerful  but  tricksy  spirit, 
half  Japiter  and  half  Mercury.  "  He  appears,"  writes  M.  Lacombc, "  in 
numy  other  traditions  and  legendary  accounts,  in  which  he  is  associ- 
ated with  the  various  kinds  of  animals,  speaking  to  them,  making  use 
of  thrin,  and  especially  cheating  them,  and  playing  every  kind  of 
trick."  In  this  being  we  recognize  at  once  the  most  genuine  and 
eharacteriatic  of  all  the  Algonkin  divinities.  In  every  tribe  of  this 
iride'«|H«ad  family,  from  Nova  Scotia  to  Virginia,  and  from  the  Dela- 
ware to  the  Rocky  Mountains,  ho  reappears  under  various  names-j- 
Kaaaboxbo,  Michabo,  Wetuks,  Glooskap,  Wisaketjak,  Napiw — but 
•verywhere  with  the  same  traits  and  the  same  history.  lie  is  at  onco 
a  creator,  a  defender,  a  teacher,  and  at  the  same  time  a  conqueror,  a 
robber,  and  a  deceiver.  But  the  robbery  and  deceit,  it  would  seem, 
■ra  osoally  for  some  good  purpose.  He  preserves  mankind  from  their 
and  uses  the  arts  of  these  enemies  to  circumvent  and  destroy 
In  Longfellow's  charming  poem,  he  is  confounded  with  the 
Iraqoois  hero,  Hiawatha.  In  Dr.  Brinton's  view,  his  origin  is  to 
be  found  in  a  Nature -myth,  representing  "on  the  one  hand  the 
■aeeasing  struggle  of  day  with  night,  light  with  darkness,  and  on 
the  other  that  no  less  important  conflict  which  is  ever  warring  be- 
tween the  storm  and  sunshine,  the  winter  and  summer,  the  rain  and 
clwr  sky." 

Napiw,  the  "  Old  Man,"  has,  it  seems,  other  names  in  tbe  Blackfoot 
toDgne.  He  ia  known  as  Kenakatsis,  "he  who  wears  a  wolf -skin 
robe,"  and  Mik-orkayew,  "he  who  wears  a  red-painted  buflfalo-robe." 
These  names  have  probably  some  reference  to  legends  of  which  be  is 
the  hero.  The  name  of  the  Creator,  Apistotokin,  as  explained  by  M. 
Laoombe,  affords  a  good  example  of  the  subtile  grammatical  distinc- 
tions which  abound  in  tbe  Siksika,  as  in  other  Algonkin  tongues.  The 
expression  "he  makes,"  which,  like  other  verbal  forms,  may  be  used 
as  •  Boon,  can  be  rendered  in  four  forms,  of  varied  shades  of  meaning  : 
AputOtoUim  signifies  "he  makes,"  or  "he  who  makes,"  when  the 
oomplemcot,  or  thing  made,  is  expressed,  and  is  an  inanimate  object. 
Apitti  '  '    used  when  the  expressed  object  is  animate.   Apistotakiie 

is  thc'  ;o  form,  used  when  the  complement,  or  thing  made,  is 

not  exprassed,  bat  Is  understood  to  be  inanimate  ;  and,  finally,  Apis- 
Mokin,  the  word  in  question,  is  employed  when  the  unexpressed  object 
It  sapposed  to  be  animate.     By  this  analysis  we  gain  the  unexpected 
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inforination  that  tbo  world,  as  first  created,  was  in  the  view  OmH 
IJlackfoot  cosmologists  an  animated  existence.  ^^H 

But  while  these  beliefs  are  all  purely  Algonkin,  the  chief  riJ^aH 
ceremony  of  the  Blackfoot  tribes  is  certaiuly  of  foreign  origin.  Tl4 
is  the  famous  "  Sun-dance,"  to  which  they,  like  the  Dakota  trib«a  and 
some  of  the  Western  Crces,  are  fanatically  devoted.  That  this  wnn 
mony  is  not  properly  Algonkin  is  clearly  shown  by  the  fact  tl^[ 
among  the  tribes  of  that  stock,  with  the  exception  of  the  Blarkfcfl 
and  a  few  of  the  Western  Crees,  it  is  unknown.  Iseither  the  OjibwaM 
of  the  Lakes,  nor  any  of  the  tribes  east  of  the  Mississippi,  bad  in  thM 
worship  a  trace  of  this  extraordinary  rite.  The  late  eminent  mifl 
sionary  among  the  Dakotas,  the  Rev.  Stephen  R.  Riggs  (author  of  tJM 
"Dakota  Grammar  and  Dictionary "),  says  of  this  ceremony:  "l^f 
highest  form  of  sacrifice  is  self-immolation.  It  exists  in  the  Sofl 
dance,  and  is  what  is  called  "  vision-seeking."  Some,  passing  a  knifl 
Tmder  the  muscles  of  the  breast  and  arms,  attach  cords  thereto,  whi^H 
are  fastened  at  the  other  end  to  the  top  of  a  tall  pole,  raised  for  tlH 
purpose  ;  and  thus  they  hang  suspended  only  by  those  cords,  witbofl 

food  or  drink,  for  two,  three,  or  four  days,  gazing  upon  var.' >9 

minds  intently  fixed  upon  the  object  in  which  they  wish  to  i  -  « 

by  the  deity,  and  waiting  for  a  vision  from  above.  Others,  makilM 
incisions  in  the  back,  have  attached,  by  hair  ropes,  one  or  more  buffaUl 
heads,  so  that  every  time  the  body  moves  in  the  dance,  a  jerk  is  gir«4 
to  the  buifalo-heads  behind.  The  rite  exists  at  present  among  the 
western  bands  of  the  Dakotas  in  the  greatest  barbarity.  ^Vfter  nukm 
ing  the  cuttings  in  the  arms,  breast,  or  back,  wooden  setons — stioH 
about  the  size  of  a  lead-pencil — arc  inserted,  and  the  ropes  are  attacheB 
to  them.  Then,  swinging  on  the  ropes,  they  pull  until  the  eetons  aH 
puUed  out  with  the  flesh  and  tendons  ;  or,  if  hung  with  buffalo-hca^| 
the  pulling  is  done  in  the  dance,  by  successive  jerks,  ker^'  ^ 
with  the  music,  while  the  head  and  body,  in  an  attitude  ol  ,  ^  tl 
tion,  face  the  sun,  and  the  eye  is  unflinchingly  fixed  upon  it."  fl 

A  letter  from  the  Rev.  Mr.  McLean  furnishes  a  detailed  aifl 
g^phic  account  of  this  ceremony,  as  he  witnessed  it'  in  June  I>4| 
when  most  of  the  Kena  or  Blood  Indians  were  present  as  actors  or 
spectators.  His  narrative  is  too  long  for  insertion  here,  but  the  coo^ 
eluding  portion  will  show  the  resolute  constancy  with  which  tlfl 
sacrifice  of  self-immolation  is  performed — some  new  features  beiifl 
added  which  arc  not  comprised  in  Mr.  Riggs's  brief  account,  and  Ddfl 
sibly  are  not  found  among  the  Dakotas  :  ^^H 

"This  year,  several  persons,  young  and  old,  who  had  made  to^B 
during  times  of  sickness  or  danger,  had  a  finger  cut  ofT  at  the  fiffl 
joint,  as  an  oflFering  to  the  sun  ;  and  others  had  the  opcr.-ition  of  cut- 
ting their  breasts  and  backs.  The  old  woman  who  cut  the  fingers  o^ 
held  the  suppliant's  hand  up  to  the  sun,  and  prayed — then  placed  H 
upon  a  pole  on  the  ground,  laid  a  knife  on  the  finger,  aod  with  a  bloH 


aiexieS  to  the  sacrificial  pole  was  placed  aronnd  eacl 
the  suppliant — whistling  all  the  time  upon  the  bon< 
—jumped  about  until  the  flesh  gave  way.  In  some  instancea 
I  was  cut  so  deeply  that  two  men  had  to  press  upon  the  per- 
I  shoulders  in  order  to  tear  it  away.  The  '  shield  ceremony ' 
I  tame  process,  only  performed  on  the  back,  and  the  rope  with 
sttacbod  fastened  to  the  skewers,  and  the  ceremony  continued 
I  suppliant  was  released." 

Riggv,  it  will  be  noticed,  scys  that  the  ceremony  was  most 
r  performed  among  the  most  westerly  of  the  Dakota  tribes, 
those  which  are  nearest  to  the  Rocky  Mountains  and  to  the 
(t.  Possibly  the  Blackfeet  may  have  learned  the  rite  from 
t  from  which  they  acquired  the  foreign  element  of  their  lan- 
ind  may  have  taught  it  to  the  Western  Dakotas  and  Crees. 
iMe,  it  is  clear  that  they  have  a  mixed  religion  as  well  as  a 
ingnage — which  are  both  facts  of  considerable  interest  in 
jioal  science. 

form  of  government  among  the  Blackfeet,  as  among  the  Al- 
aribee  generally,  is  exceedingly  simple,  offering  a  striking  con- 
the  elaborat«ly  complicated  system  common  among  the  nation* 
roquois  stock.  Each  tribe  htts  a  head  chief,  and  each  of  the 
kmposing  the  tribe  has  its  subordinate  chief  ;  but  the  authority 
chiefs  is  little  more  than  nominal.  The  office  is  not  hereditary, 
rest  or  richest  being  usually  chosen.  The  term  "  confederacy," 
lly  applied  to  the  union  of  the  Blackfoot  tribes,  is  somewhat 
ng.  There  is  no  regular  league  or  constitution  binding  them 
f.    "  Thcv  consider  themselTes,"  writes  M.  Lacombe,  "  as  form- 
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iliiation,  ba«  certainly  not  proved  correct  in  this  case,  where  w| 
large  body  of  M-andfring  hunters  converted  within  three  ycarsi 
eotnmunity  of  indutttrioua  and  successful  farmers.    If  it  fa«  said  I 
tlw  Blackf eet  arc,  to  Bomc  extent,  an  exceptional  people,  we  are  led  \ 
toqaire  into  the  origin  of  their  superiority  ;  and  we  can  find  do  otfa 
cause  than  the  fact  that  they  are  evidently  a  people  of  mixed  rsc 
As  the  Chilians,  who  are  of  mingled  Spanish  and  Araucanian  orig 
are  talcing  the  lead  among  the  nations  of  South  America — aa  the  Fa 
jeeans,  who  are  of  mixed  Polynesian  and  Melanesian  race,  are  fore- 
most in  mental  vigor  among  the  islanders  of  the  South  Pacific — so  it 
would  seem  that  the  Blackfeet  may  owe  their  unusual  capacity  for 
improvement  to  a  like  cause.     Instead  of  holding  the  n 
lief  which  was  common  a  few  years  ago — hut  which  s'  n    ■ 

repudiating — that  Nature  is  opposed  to  a  mingling  of  the  human  taoet, 
we  may  find  in  such  evidences  reason  to  believe  that  Nature  is  prepar> 

^ing  to  produce,  by  a  commixture  of  the  most  opposite  races,  the  mort 
progreesive,  and  possibly  the  predominant,  race  of  the  fotare. 
JL  nrof 
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RAFINESQITE.* 

Bt  PnorMBoa  DAVID  STABB  JOBDAN. 


r'  is  DOW  nearly  seventy  years  since  the  first  student  of  onr  fisi 
crossed  the  Falb  of  the  Ohio  and  stood  on  Indiana  soil.  lie  cams 
on  foot,  with  a  note-book  in  one  hand  and  a  hickory  stick  in  the  othi 
and  his  capacious  pockets  were  full  of  wild  flowers,  shells,  and  to* 
His  mantle  (since  fallen  upon  mc)  was  "  a  long,  loose  coat  of  yellow 
nankeen,  stained  yellower  by  the  clay  of  the  roads,  and  variegated  by 
the  juices  of  plants."  In  short,  in  all  respects  of  dress,  raanncra,  and 
appearance,  he  would  be  described  by  the  modem  name  of  "  tramp," 

Nevertheless,  no  more  remarkable  figure  has  ever  appeared  in  t 
annals  of  science  or  in  the  annals  of  Indiana.  To  me  it  has  alwn] 
possessed  a  peculiar  interest,  and  so,  for  a  few  moments,  I  wish  to 
up  before  you  the  figure  of  Rafinesqne,  with  his  yellow  nankeen  ooat. 
"his  sharp,  tanned  face,  and  his  bundle  of  plants,  under  which  a  ped> 
dier  would  groan,"  before  it  wholly  recedes  into  the  shadows  of  ob- 
livion. 

CoNSTAXTiNK  Samckl  Raftkesqits  was  bom  in  Constantino] 
the  year  1784.  His  father  was  a  French  merchant  from 
doing  business  in  Constantinople,  and  bis  mother  was  a  German  girl 
bora  in  Greece,  of  the  family  name  of  Schmaltz.  Rafinesque  himMcIf, 
son  of  a  I^Vanco-Turkish  father  and  a  Gra:co-Gcrman  mother,  was  an 
American. 

Before  ho  was  a  year  old  his  life-long  travels  began,  his  pareott 
*  Bead  b«(ore  tbo  Indiana  Aoadcmjr  of  Sdcncw,  Docambor  80,  188B, 
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Tbdrtng  ports  of  Asia  and  Africa  on  their  way  to  MArseilles.  As  a 
rowll  of  this  trip,  we  have  the  discovery,  afterward  duly  announced 
by  bim  to  tbo  world,  that  "  infants  are  not  subject  to  sea-sickness." 

At  Uarsoilles  his  future  career  was  determined  for  hiiu  ;  or,  in  hia 
own  Uogvage  :  "  It  wan  among  the  flowers  and  fruits  of  that  delight- 
fol  region  that  I  first  began  to  enjoy  life,  and  I  became  a  botanist. 
Afterward,  the  first  prize  I  received  in  school  was  a  book  of  animals, 
■ad  I  am  become  a  zoologist  and  a  naturalist.  My  early  voyage  made 
me  a  traveler.  Tims,  some  accidents  or  early  events  have  an  influ- 
aooe  on  oar  fat«  through  life,  or  unfold  our  inclinations."* 

Rafinesque  now  read  books  of  travel,  those  of  Captain  Cook,  Le 
Vaillant,  and  Pallas  especially,  and  his  soul  was  fired  with  the  desire 
"  to  be  a  great  traveler  like  them.  .  .  .  ^Vnd  I  became  such,"  he  adds 
•boitly.  At  the  age  of  eleven  be  had  begun  an  herbarium,  and  had 
imraed  to  read  the  Latin  in  which  scientific  books  of  the  last  century 
trare  written.  "  I  never  was  in  a  regular  college,"  he  says,  "  nor  lost 
my  time  on  dead  languages,  but  I  spent  it  in  reading  alone,  and  by 
reading  ten  times  more  than  is  read  in  the  schools.  I  have  undertaken 
to  re*d  the  Latin  and  Greek,  as  well  as  the  Hebrew,  Sanskrit,  Chinese, 
and  fifty  other  languages,  as  I  felt  the  need  or  inclination  to  study 
them." 

At  the  age  of  twelve  he  published  his  first  scientific  paper,  "Notes 
ou  the  Apennines,"  as  seen  from  the  back  of  a  mule  on  a  journey  from 
Lef^hom  to  Genoa.  Rafinesque  was  now  old  enough  to  choose  his 
flailing  in  life,  and  he  decided  to  become  a  merchant,  for,  said  he, 
"oomunerce  and  travel  are  linked."  At  this  time  came  the  first  ont- 
brasln  of  the  French  Revolution,  and  the  peasants  of  Provence  began 
to  dream  of  "castles  on  fire  and  castles  combustible,"  so  Rafinesque's 
^^ndent  father  sent  his  money  out  of  France  and  his  two  sons  to 
^Hpnerica. 

In  Philadelphia  Constantine  Rafinesque  became  a  merchant's  clerk, 
and  his  spare  time  was  devoted  to  the  study  of  botany.  He  tried  also 
to  atady  the  birds,  but  he  says,  "  The  first  bird  I  shot  was  a  poor  ohiok- 
adee,  whose  death  appeared  a  cruelty,  and  I  never  became  much  of 
a  bmter."  During  his  vacations  Rafinesque  traveled  on  foot  over 
parts  of  Pennsylvania  and  Virginia.  He  visited  President  Jefferson, 
who,  be  tells  us,  asked  him  to  call  again.  In  1805,  receiving  an  offer 
of*  bosiness  in  Sicily,  Rafinesque  retnmcd  to  Europe.  He  spent  ten 
yean  in  Sicily,  the  land,  as  he  sums  it  up,  "  of  fruitful  soil,  delightful 
dimate,  excellent  productions,  perfidious  men,  and  deceitful  women." 
Hen  in  Sicily  ho  discovered  the  medicinal  squill,  which,  aided  by 
Uw  equally  mcdioin.-il  paregoric,  was  once  the  chief  delight  of  child- 
hood.    He  commenced  gathering  this  in  large  quantities  for  shipment 

*  lU*  Uil  most  of  the  other  verbal  quotations  in  this  paper  are  taken  from  an  "  Au- 
«tHf*iytty  at  Bsfiaesquc,"  of  which  a  copy  eziita  in  the  Ubrar;  of  Congress.     A  ten 
I  Imt«  bean  MUDeirbat  abridged. 
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to  Kngland  and  Russia.  Tlie  Sicilians  thoDgbt  that  he  was  uung 
as  a  dye-stuff,  and  tbi^,  said  he,  "  I  let  them  believe."  Nearly  t\ 
bondrod  thousand  pounds  had  been  shipped  by  him  before  the  secret 
of  the  trade  was  discovered,  since  which  time  the  Sicilians  have  prf>pc- 
oated  the  business  on  their  own  account.  lie  began  to  turn  bis  attoa- 
ttoD  to  the  animals  of  the  sea,  and  here  arose  bid  passion  for  ichthy( 
ogy.  All  the  red-shirted  Sicilian  iisherraen  brought  to  })ini  tho  stranj 
creatures  which  came  in  their  nets.  In  1810  he  publisbeil  two  vorl 
on  the  fishes  of  Sicily,  and  for  our  first  knowledge  of  very  many  of 
the  Mediterranean  fishes  wo  are  indebted  to  these  Sicilian  papers  of 
Uafinesque. 

It  is  unfortunately  true,  however,  that  very  little  real  gain  to  wi- 
enoe  has  come  through  this  knowledge.  Rafinesque's  descriptions  in 
these  works  are  so  brief,  so  hasty,  and  so  often  drawn  from  memory, 
that  later  naturalists  have  been  put  to  great  trouble  in  trying  to  make 
them  out.  A  peculiar,  restless,  inapatient  enthusiasm  is  characteristic 
of  all  his  writings,  the  ardor  of  the  explorer  without  the  patience  of 
the  investigator.* 

In  Sicily,  Rafinesque  was  visited  by  the  English  ornithologist 
William  Swainson.  Swainson  seems  to  have  been  a  great  admirer  of 
"the  eccentric  naturalist,"  and  of  him  Rafinesque  says:  "Swainson 
often  went  with  me  to  the  mountains.  He  carried  a  butterfly-net  to 
catch  insects  with,  and  was  taken  for  a  crazy  man  or  a  wizard.  As  bo 
hardly  spoke  Italian,  I  had  once  to  save  him  from  being  stoned  out  of  a 
field,  where  he  was  thought  to  seek  a  treasure  buried  by  the  Greeks." 
Rafinesque  now  invented  a  new  way  of  distilling  brandy.  He  es- 
tablished a  brandy-distillery,  where,  said  he,  "I  made  a  very  good 
brandy,  equal  to  any  made  in  Spain,  without  ever  t.isting  a  drop  of  it, 
since  I  hate  all  strong  liquors.  This  prevented  me  from  relishing  this 
new  employment,  and  so  I  gave  it  up  after  a  time." 

Finally,  disgust  with  the  Sicilians,  and  fear  of  the  French  wan, 
caused  Rafinesque,  who  was,  as  he  says,  "  a  peaceful  man,"  to  look 
again  toward  the  United  States.  In  1815  he  sailed  again  for  Amtv- 
ica,  with  aU  his  worldly  goods,  his  reams  of  unpublished  manuscripts, 
his  bushels  of  shells,  and  a  multitude  of  drawings  of  objects  in  natural 
history.  According  to  bis  own  account,  the  eitent  of  his  cuUections 
at  that  time  was  enormous,  and  from  the  great  number  of  scattered 
treatises  on  all  manner  of  subjects  which  be  published  in  later  yean«. 
whenever  he  could  get  them  printed,  it  is  fair  to  suppose  that  hii 
pile  of  manuscripts  was  equally  great.  A  considerable  number  of 
note-books,  and  of  papers  for  which,  fortunately  for  scientific  nomei 
clature,  he  failed  to  find  a  publisher,  are  now  preserveil  in  the  Unii 
States  National  Museum.     These  manuscripts  arc  rem.arkablo  for 

•  Dr.  Elliott  Cones  hna  wittilj  suggested  that  u  tho  word»  "grol**?**,"  "ploiowifiM," 
«nd  the  like,  »re  used  to  dosti^rnate  certain  literary  stvlea,  the  adjective  "raflooiyiw'' 
nut;  be  dmiUirljr  emploved  (or  work  like  tb«t  of  the  author  dov  tmder  ooiusidentioa. 


hif 
hi^^ 

tte^H 
tw«^| 
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^HSe  beauty  of  the  qnaiot  French  pcnmansbip  and  tbe  atrocious 
PVof  tbe  acoompanjiog  drawings. 

iu  numerous  note-books,  written  in  French,  represent  each  tbe 
■piuns  of  a  busy  summer,  and  these  observations,  for  the  most 
^■Jhecked  by  the  comparison  of  specimens,  were  by  him  pre- 
3  for  tbe  press  daring  the  winter.  To  this  manner  of  working, 
kpa  nnavoidable  in  his  case,  many  of  Rafinesquc's  errors  and 
Iders  are  certainly  due.  In  one  of  these  note-books  I  find,  among  a 
Is  of  notes  in  French,  the  following  remarkable  observation  in  Eng- 
:  "  Tlie  yirls  at  Fort  Edward  eat  clay  I "  In  another  place  I  find 
t  of  tbe  new  genera  of  fishes  in  Cuvier's  "R6gne  Animal "  (1817) 
th  were  known  to  him.  Many  of  these  are  designated  as  synony- 
■  witb  genera  proposed  by  Rafinesque  in  his  "  Caratteri "  in  1810. 
b  this  lt9t  is  tbe  remark  that  these  genera  of  Cuvier  are  identical 
\  nob  and  such  genera  "  proposed  by  me  in  1810,  but  don't  yon 

^^■eaque  was  six  months  on  the  ocean  in  this  second  voyage  to 
^Bb ;  and  finally,  just  as  the  ship  was  entering  Long  Island  Sound, 
pilot  let  her  drift  against  one  of  the  rocks  which  lie  outside  of  tbe 
lor  of  Mew  London.  The  vessel  filled  and  sank,  giving  the  paa- 
[era  barely  time  to  escape  with  their  lives.  "  I  reached  New  Lon- 
at  midnight,"  says  Rafinesque,  "  in  a  most  deplorable  situation. 
Mtfptt  everything — my  fortune,  my  share  in  the  cargo,  my  collec- 
^■i  labors  of  twenty  years  past,  my  books,  my  manuscripts,  and 
my  clothes — all  I  possessed,  except  some  scattered  funds  and 
little  insurance-money.  Some  hearts  of  stone  have  since  dared 
Hit>t  of  these  facts,  or  rejoice  at  my  losses.  Yes,  I  have  found 
yilo  enough  to  laugh  without  shame  at  my  misfortunes,  instead  of 
oling  with  me.  Bat  I  have  met  also  witb  friends  who  have  de- 
iA  my  loss  and  helped  me  in  need." 

■ball  pass  rapidly  over  Rafinesquc's  career  until  his  settlement  in 
locky.  lie  traveled  widely  in  America,  in  the  summer,  always 
ooU  "  Horses  were  offered  to  me,"  he  said,  "  but  I  never  liked 
Ig  them,  and  dismounting  for  every  flower.  Horses  do  not  suit 
Dtsts."  He  now  came  westward,  following  tbe  course  of  the 
I,  and  exploring  for  tbe  first  time  the  botany  of  the  country.  He 
I  to  Indiana,  and  for  a  short  time  was  associated  with  the  com- 
ity then  lately  established  by  Owen  and  Maclure  at  New  Har- 
j,  on  the  Wabash.  Though  this  New  Harmony  experiment  was 
ilore,  as  all  communities  must  be  in  which  the  drone  and  the 
'  alike  have  access  to  the  honey -cells,  yet  the  debt  due  it  from 
;aii  science  is  very  great.  Although  far  in  the  b.-tckwoods,  and 
le  long  notorious  county  of  Posey,  New  Hannony  was  for  a  time 
f  to  be  called  tbe  center  of  American  science,  and  even  after  half 
itorr  has  gone  by  its  rolls  bear  few  names  brighter  than  those  of 
I  Say.  David  Dale  Owen,  and  Charles  Lc  Suear. 
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Rifincsque  soon  left  New  Harmony,  and  became  Profeae»or  ( 
ural  History  and  the  Modem  Languages  in  Transylrania  Uuiti 
»t  Lexington,  Kentucky.    He  wm,  I  believe,  the  very  first  teacher 
natural  history  in  the  West,  and  his  experiences  were  not  more  i 
ful  than  those  of  most  pioneers.     They  would  not  give  him  at  L«] 
ton  the  deg^ve  of  Master  of  Arts,  he  says,  "  because  I  had  not  stadit 
Greek  in  a  college,  although  I  knew  more  languages  than   ail  tb 
American  colleges  united,  but  it  was  granted  at  last ;  but  that  of  Doc- 
tor of  Medicine  was  not  granted,  because  I  would  not  superintend  an- 
atomical dissections. 

"  Mr.  HoUey,  the  president  of  the  university,  despised  and  fasted 
the  natural  sciences,  and  he  wished  to  drive  m«  out  nl  i  '  r_  To 
evince  hia  hatred  against  science  and  its  discoveries,  1  < '  .  roken 
open  my  rooms  in  my  absence,  given  one  to  the  students,  and  thrown 
all  my  effects,  books,  and  collections,  into  the  other.  Ho  had  deprive 
me  of  my  situation  as  librarian,  and  tried  to  turn  me  out  of  the  co 
lege.  I  took  lodgings  in  town,"  said  he,  "  and  carried  there  all  my 
effects,  leaving  the  college  with  curses  both  on  it  and  Holley,  whie 
reached  them  both  soon  after,  for  Holley  died  of  the  yellow  fever  i 
New  Orleans,  and  the  college  was  burned  with  all  its  contenta." 

In  one  of  his  summer  trips  Rafinesque  became  acquainted ' 
Audubon,  who  was  then  painting  birds  and  keeping  a  little 
store "   down   the   river,  at   Hendersonville,    Kentucky.     Rafincsqfl 
reached  Hendersonville  in  a  boat,  carrying  on  his  back  a  bundle 
plants  which  resembled  dried  clover.     He  accidentally  met  Aadnbo 
and  asked  him  to  tell  him  where  the  naturalist  lived,     llie  omithoF 
ogist  introduced  himself,  and  Rafinesque  handed  him  a  letter  from  a 
friend  in  the  East,  commending  him  to  Audubon   as  an  ' 

which  might  not  be  described  in  the  published  treatises."      !  : :y 

of  the  interview  is  thus  described  by  Audubon  :  "His  attire  struck  rac 
as  exceedingly  remarkable.  A  long,  loose  coat  of  yellow  nankeen, 
much  the  worse  for  the  many  rubs  it  had  got  in  its  time,  hung  about 
him  loosely,  like  a  sack.  A  waistcoat  of  the  same,  with  enonuons 
pockets  and  buttoned  up  to  the  chin,  reached  below  over  a  pair  of 
tight  pantaloons,  the  lower  part  of  which  was  buttoned  down  ovrr 
his  ankles.  His  beard  was  long,  and  his  lank  black  hair  hung  lof 
over  his  shoulders.  His  forehead  was  broad  and  prominent,  in<ih..: 
ing  a  mind  of  strong  power.  Plis  words  impressed  an  assurance  of 
rigid  truth,  and  as  he  directed  the  conversation  to  the  natural  scicnoca, 
I  Hstened  to  him  with  gi-eat  delight. 

"  That  night,  after  we  wore  all  abed,  I  heard  of  a  sudden  a  gnat 
uproar  in  the  naturalist's  room.  I  got  up  and  opened  tl  '  •  ulicn 
to  my  astonishment  I  saw  my  guest  running  naked,  hoi  .  ;i;iii- 

die  of  my  favorite  violin,  the  body  of  which  he  had  battered  to  pieen 
in  attempting  to  kill  the  bats  which  had  entered  the  open  window ! 
stood  amazed,   but  ho  continued  jumping  and   running  around 
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nod  till  he  was  fairly  exbaustod,  when  he  begged  mc  to  procure 
the  animals  for  him,  as  he  felt  convinced  that  they  belonged 
WW  species.  Although  I  was  convinced  of  the  contrary,  I  took 
'  of  my  demolished  violin,  and  giving  a  smart  tip  to  each  bat 
np,  we  soon  bad  specimens  enough." 
\  part  of  the  Rtory  of  this  visit,  which  Audubon  does  not  toll,  may 
I,  here  :  Audubon  was  a  great  artist,  and  his  paintings 
excited  the  wonder  and  admiration  of  Ratinesque, 
%  luB  tbat  of  the  generations  since  his  time.  But  Audubon  was 
(Dethiag  of  a  wag  withal,  and  some  spirit  of  mischief  led  him  to 
reoge  the  loss  of  his  violin  on  the  too  ready  credulity  of  his  guest. 
!  riiowpd  him  gravely  some  ten  grotesque  drawings  of  impossible 
bes  which  be  had  observed  "down  the  river,"  with  notes  on  their 
bits,  and  a  list  of  the  names  by  which  they  were  known  by  the 
<eooh  and  the  English  settlers.  These  Rafinesque  duly  copied  into 
I  note-books,  and  later  he  published  descriptions  of  them  as  repre- 
(itatives  of  new  genera,  such  as  Pogoatoma,  Aplocentrus,  LithokpU, 
\iodieti»^  Mid  the  like. 

Tb«M  singular  genera,  so  like  and  jet  so  nnlike  to  anything  yet 
own,  have  been  a  standing  puzzle  to  students  of  fishes.  Various 
teiDptS  at  identification  of  them  have  been  made,  but  in  no  case  have 
titfactory  resnlts  been  reached.  Many  of  the  hard  things  which  have 
Ml  »»d  of  Itafinesque's  work  rest  on  these  unlucky  genera,  "  cora- 
nnicatcd  to  me  by  Mr.  Audubon."  The  true  story  of  this  practical 
ke  was  told  me  by  the  venerable  Dr.  Kirtland,  who  in  turn  received 
froni  Dr.  Bachman,  the  brother-in-law  and  scientific  associato  of 
iidnbon^  In  the  private  note-books  of  Rafinesque  I  have  since  found 
t  <y>pics  of  these  drawings,  .and  a  glance  at  these  is  sufficient  to  show 
e  extent  to  which  science  through  him  has  been  victimized. 
Abont  this  time  Rafinesque  turned  his  mind  again  toward  mven- 
II©  invented  the  present  arrangement  of  coupon  bonds,  or,  as 
it,  "the  divitial  invention."  Savings-banks  were  projected 
f-as  well  as  "steam  plows,"  "aquatic  railroads,"  fire-proof 
HI  ■  "  r  contrivances  which  he  was  unable  to  perfect.  Ho 
rmur  it,  in  the  study  of  the  customs  and  languages  of  the 

tana.  In  so  doing,  if  the  stories  are  true,  he  became,  in  a  meas- 
es one  of  the  .nncestors  of  Mormonism  ;  for  it  is  said  that  his  sng- 
■tioo  that  the  Indians  came  from  Asia  by  way  of  Siberia,  and  were 
irtimps  the  descendants  of  the  ten  lost  tribes  of  Israel,  gave  the  first 
ggwtion  to  Solomon  Spalding,  on  which  he  built  his  book  of  the 
Vflbtt  Mormon.  In  any  case,  whether  this  be  true  or  not,  it  is  cer- 
!n  tJist  Ra'  's   still  cited  as  high  authority  by  the  Latter- 

.jr  Saints  whi.:.  ^onuinencss  of  the  book  of  Mormon  is  questioned. 

RaSnMqao  now  returned  to  Philadelphia  and  published  "  The  At- 
bh^^nial  '    T'fiend  of  Knowledge,"  "Annals  of  Nature,"  and 

^^^^u    ..  \'.  he  was  editor,  publisher,  and  usually  sole  con- 
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Uributor.     After  a  time  be  became  sole  ^  r  also,  a  conditiao  of 

nkffairs  which  greatly  exasperated  him  ag.>  ^Vtnericans  and  tbcir 

want  of  appreciation  of  science.  He  publinbed  several  historic  treatttet, 
and  contemplated  a  "Complete  History  of  the  Globe,"  witl.  "  '  .d- 
tents.     An  elaborate  poem  of  his,  dreary  enough,  is  eiii.  he 

World,  or  Instability.''  lie  made  many  enemies  among  the  American 
botaniHts  of  his  time  by  his  overbearing  ways,  his  scorn  of  their  co»- 
toms  and  traditions,  and  especially  by  bis  advocacy  of  cmdc  and  trndi- 
gested  though  necessary  reforms,  so  that  at  last  most  of  them  decided 
to  ignore  bis  very  existence.  In  those  days,  in  matters  of  classification, 
the  rule  of  Linnaeus  was  supreme,  and  any  attempt  to  recast  bis  arti- 
ficial groupings  was  looked  at  as  heretical  in  the  extreme.  The  attempt 
at  a  natural  classification  of  plants,  which  has  made  the  fame  of  Jiu- 
sieu,  had  the  foil  sympathy  of  Rafinesque,  but  to  his  American  coo- 
temporaries  such  work  could  lead  only  to  confusion.  Then,  again,  ia 
some  few  of  its  phases,  Rafinesque  anticipated  the  modem  doctrine  of 
the  origin  of  species.  That  the  related  species  of  such  genera  as  Roia, 
Querctif,  Trifolhun  have  had  a  common  origin,  a  view  the  correctncH 
of  which  no  well-informed  botanist  of  our  day  can  possibly  doobt, 
Rafinesque  then  maintained  against  the  combined  indi  nd  dis- 

gust of  all  his  fellow-workers.     His  writings  on  the-  ^  uisread 

better  to-day  than  when,  forty-five  years  ago,  they  were  sharply  r»- 
viewed  by  one  of  our  then  young  and  promising  botanists,  Dr.  Aaa 
Gray. 

But  the  botanists  had  good  reason  to  complain  of  the  application 
of  his  theories  of  evolution.  To  Rafinesque,  the  production  of  a  new 
species  was  a  rapid  process — a  hundred  years  was  time  enough — and, 
when  be  saw  the  tendency  in  diverging  varieties  toward  the  formation 
of  new  species,  he  was  eager  to  anticipate  Nature  (and  his  fellow-botan- 
ists as  well),  and  give  it  a  new  name.  He  became  a  sort  of  mono- 
maniac on  the  subject  of  new  species.  He  was  uncontrol'  "  'liU 
matter  by  the  influence  of  other  writers,  that  incredulous  <<k  >m 

as  to  one  another's  discoveries  which  furnishes  a  salutary  balance  to 
enthusiastic  workers.  Before  his  death,  so  much  had  ho  seen,  and  so 
little  bad  he  compaired,  that  be  had  described  certainly  twice  aa  many 
fishes,  and  probably  nearly  twice  as  many  plants  and  shells,  also,  w 
really  existed  in  the  regions  over  which  be  traveled.  lie  once  sent  for 
publication  a  paper  describing,  in  regular  natural  history  style,  twolre 
new  species  of  thunder  and  lightning  which  he  had  ol)served  near  the 
Brails  of  the  Ohio  I 

Then,  too,  Rafinesque  studied  in  the  field,  collecting  and  observing 
in  the  summer,  comparing  and  writing  in  the  winter.  When  one  is 
chasing  a  frog  in  a  cinebrake,  or  climbing  a  cliff  in  scirch  of  a  rars 
flower,  he  can  not  have  a  library  and  a  museum  at  his  back.  The  ex- 
act work  of  our  modern  musenms  and  laboratories  was  almost  na* 
known  in  his  day.    Then,  again,  he  depended  too  much  on  bis  memory 
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details,  and,  as  Professor  Agassiz  used  to  say,  "  the  mem- 
ma»t  not  be  kept  too  fall,  or  it  will  spill  over." 
Tbtts  it  came  about  that  the  name  and  work  of  Raiinesque  fell  into 
)erit«d  ne^oct.  His  writings,  scattered  here  and  there  in  small 
iphleCa,  cheap  editions  published  at  his  own  expense,  bad  been  sold 
Mper-nigs,  or  used  to  kindle  fires  by  those  to  whom  they  were  sent, 
.  later  aathors  could  not  find  them.  His  "  Icbthyologia  Ohioensis," 
•  told  for  a  dollar,  is  now  quoted  at  fifty  dollars,  and  the  present 
tor  has  seen  bat  two  copies  of  it.  In  the  absence  of  means  to  form 
■at  opinion  of  his  work,  it  became  the  habit  to  pass  him  by  with  a 
er,  as  the  "inspired  idiot"  "  whose  fertile  imagination  has  peopled 
1  waters  of  the  Ohio." 

Until  lately,  only  Professor  Agassiz  *  has  said  a  word  in  mitigation 
the  harsh  rerdict  passed  on  Rafinesquc  by  bis  fellow-workers  and 
ir  immediate  snccessorB.  Agassiz  says,  very  justly  :  "  I  am  satisfied 
t  Rafine^qne  was  a  better  man  than  he  appeared.  His  misfortune 
I  his  prurient  desire  for  novelties,  and  his  rashness  in  pnblishing 
m.  .  .  .  Tracing  his  coarse  as  a  naturalist  during  his  residence  in 
I  ooantrr,  it  is  plain  that  he  alarmed  those  with  whom  be  had  in- 
Mnree,  by  his  innovations,  and  that  they  preferred  to  lean  upon  the 
hority  of  the  great  naturalist  of  the  age  [Cuvier],  who,  however, 
■W  little  of  the  special  history  of  the  country,  rather  than  to  trust 
mewhat  hasty  man  who  was  living  among  them,  and  who  had  coi- 
led a  vast  amount  of  information  from  all  parts  of  the  States  upon 
arietj  of  snbjects  then  entirely  new  to  science."  \ 
lo  «  sketch  of  "  A  Neglected  Naturalist,"  Professor  Herbert  E. 
pclaod  has  said  :  "  To  many  of  oar  nntiring  naturalists,  who  sixty 
in  ago  accepted  the  perils  and  privations  of  the  far  West,  to  col- 
\  and  describe  its  animals  and  plants,  we  have  given  the  only  reward 
J  aonght,  a  grateful  remembrance  of  their  work.  Audnbon  died 
I  of  rich  PS  and  honor,  with  the  knowledge  that  his  memory  should 
cherished  as  long  as  birds  should  sing.  Wilson  is  the  '  father  of 
lerican  ornithology,'  and  his  mistakes  and  faults  are  forgotten  in 
'.  admimtion  of  his  great  achievements.  Le  Sueur  is  remembered  as 
I  'fint  lo  explore  the  ichthyology  of  the  great  American  lakes.' 
boring  with  these,  and  greatest  of  tbem  all  in  respect  to  the  extent 
1  nuige  of  bis  accomplishments,  is  one  whose  name  has  been  nearly 
gotten,  and  who  is  oftenest  mentioned  in  the  field  of  his  best  labors 
:h  pity  or  contempt."  J 
It  is  doubtless  true ;  while,  as  Professor  Agassiz  has  said,  Rafi- 


*  So  carl/  u  1844,  Professor  Agasilx  wrote  to  Cliarlea  Luclcn  Bonaparte:  "I  think 
1  Ihsie  ii  ■  jonioe  due  X/a  Bafloecqae.  However  poor  hisi  UtHcriptiona,  he  first  rcco;;- 
■1  tb«  iwcesaitjr  of  multipttlng  genera  in  ichthyology,  and  this  st  a  time  when  the  thing 
fir  aoTP  diWo'jIt  ^hnn  now." 

\  Aroiii  <mit1  of  Science  and  Arts,"  I8n4,  p.  3R4. 

{"*•»»>.  •  1878. 
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oesqae  "was  a  bettor  mao  than  he  appeared,^  and  while  he  yra»  on- 
doubtedJy  a  man  of  great  learning  and  of  greater  energy,  his  work 
does  not  deserve  a  high  place  In  the  records  of  science.  And  his  fail- 
arc  seems  due  to  two  influences  :  first,  his  lack  of  attention  to  detuk^ 
a  defect  which  has  vitiated  all  of  his  work  ;  and,  second,  his  versatllitj, 
which  led  him  to  attempt  work  in  every  field  of  learning. 

As  to  this,  ho  says  himself  :  "  It  is  a  positive  fact  that  in  know! 
I  have  been  a  botanist,  naturalist,  geologist,  geographer,  hi»t< 
poet,  philosopher,  philologist,  economist,  philanthropist.  By  prol 
Bion  a  traveler,  merchant,  manufactorer,  brewer,  collector,  improTi 
teacher,  surveyor,  draughtsman,  architect,  engineer,  palmist,  author, 
editor,  bookseller,  librarian,  secretary,  and  I  hardly  know  what  I  maj 
not  become  as  yet,  since,  whenever  I  apply  myself  to  anything  wbicii 
I  like,  I  never  fail  to  saccced,  if  depending  on  myself  alone,  unless  im- 
peded or  prevented  by  the  lack  of  means,  or  the  hostility  of  the  foes 
of  mankind." 

"  The  one  prudence  in  life,"  eays  Emerson,  "  is  concentration ;  the 
one  evil,  dissipation." 

But  a  traveler  Rafinesque  chiefly  considered  himself,  and  to  bim 
all  his  pursuits,  scientific,  linguistic,  historic,  were  but  episodes  io  a 
life  of  travel.     Two  lines  of  doggerel  French  were  bis  motto  : 

"  Un  voyageur  dSs  le  bercenn, 
^^^L^  Jo  Io  Bcriu  jaeqa'  su  tomboaa." 

^^^m  "  A  traveler  from  the  cradle, 

^^H  I'd]  a  truvelor  to  the  tomb.''' 

Long  before  the  invention  of  railroads  and  steamboata,  he  bad 
traveled  over  most  of  Southern  Europe  and  Eastern  North  America. 
Without  money  except  as  he  earned  it,  he  bad  gathered  «hells  and 
plants  and  fishes  on  every  shore  from  the  Hellespont  to  the  Wabash. 
lie  was  the  frontiersman  of  our  natural  history,  the  Daniel  Boone  of 
American  science. 

CJonceming  one  element  of  Rafinesque's  character  I  am  able  to 
find  no  record.  If  he  ever  loved  any  man  or  woman,  except  aa  a  pos- 
sible patron  and  therefore  aid  to  his  schemes  of  travel,  be  himself 
gives  no  record  of  it.  He  speaks  kindly  of  Audubon,  bnt  Audubon 
had  furnished  him  with  specimens  and  paintings  of  flowers  and  fishes. 
lie  speaks  generously  of  Clifford,  at  Lexington,  but  Clifford  had  giwo 
him  an  asylum  when  he  was  turned  out  of  Trani-ylv.inia  T  tv. 

No  woman  is  mentioned  in  his  autobiography  except  his  i  iJ 

sister,  and  these  but  briefly.  His  own  travels,  discoveries,  and  pobB- 
cations,  filled  his  whole  mind  and  soul. 

Rafinesque  died  in  Philadelphia,  in  1840,  at  the  age  of  fifty-rix. 
Ho  had  been  living  obscurely  in  miserable  lodgings  in  an  unfriendly 
garret,  for  his  dried  plants,  and  his  books  publiMhcd  at  his  own  cxpensr, 
brought  him  but  a  scanty  income.    His  scientific  reputation  bad  not 
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tingnUh  three  marbles  from  four,  must  6rst  add  each  marble  lo  th« 
other  ;  in  this  way  many  learn  to  count  before  knowing  the  naiocral& 
From  this  it  follows  that^  io  order  to  count,  a  knowledge  of  the  no* 
merals  is  not  a  necessity  ;  even  unti;  "  '    if-iuutes,  who  can  neither 

read  nor  write,  are  capable  of  count  n  ^  .,  .lut  figures,  merely  bv  tlie 
aid  of  their  fingers. 

From  the  a^'tion  of  a  child  who  baa  learned  the  '  oi  uie 

nnmerala,  it  furthermore  follows  that  it  is  only  by  pr..  it  is  by 

oft-repeated  counting  of  actual  objects,  that  surety  is  gamed  in  the  art 
of  counting  small  numbers  unconsciously.  An  idiot,  or  whoever  doe* 
Dot  practice,  can  not  c«unt  three  without  adding  one  by  one,  and  will 
never  rise  above  the  lowest  plane  of  mental  development. 

Now,  however,  as  is  well  known,  no  one  can  tell  in  a  moment  how 
many  objects  are  lying  before  him,  provided  the  number  of  tliete 
objects  is  somewhat  large — approximates,  say,  fifty.  Some  persons  can 
count  more  rapidly  than  others  ;  a  broker's  apprentice  will  make 
groups  of  three,  of  five,  of  ten  coins,  and  then  add  the  groups  to- 
gether ;  the  experienced  money -broker  is  able  to  determine  in  a  few 
seconds  what  the  amount  is,  and  this,  perhaps,  without  even  touching 
the  coins.  But  he  too,  as  well  as  every  one  else,  must  count  atten- 
tively a«  soon  as  the  number  of  pieces  exceeds  a  certain  limit.  Bat 
what  is  this  limit? 

Dase,  the  well-known  calculator,  who  died  in  18G1,  stated  that  ho 
could  distinguish  some  thirty  objects  of  a  similar  nature  in  a  single 
moment  as  easily  as  other  people  can  recognize  three  or  four,  and  his 
claim  w.as  often  verified  by  tests.  The  rapidity  with  which  he  would 
name  the  number  of  sheep  in  a  herd,  of  books  in  a  book-ease,  of  win- 
dow-panes in  a  large  house,  was  even  more  remarkable  than  the  accu- 
-  racy  with  which  he  solved  mentally  the  most  difficult  problems.  Not 
^Itefore  or  after  his  time  has  such  perfection  been  attained  ;  but  as 
every  one  possesses  this  faculty  to  a  small  extent,  and  as  it  can  be  im- 
proved by  practice,  it  is  not  impossible  that  in  future  other  experts  in 
this  line  may  appear.  The  only  trouble  is  that  so  few  know  how  easy 
it  is  to  practice. 

In  the  first  place,  one  can  by  s  few  trials  readily  gain  the  ooavio* 
tion  that,  without  practice,  not  every  one  can  distinguish  six  and  sevoo 
objects  as  easily  as  three  and  four. 

In  order  to  learn  that  it  is  a  comparatively  easy  matter  to  estimate 
up  to  six  and  seven,  and  then  up  to  nine,  as  correctly  as  from  three  to 
five,  one  need  only  make  a  few  trials  in  guessing  at  an  unknown  num- 
ber of  matches  or  pins  that  are  concealed  beneath  a  sheet  of  paper, 
and  are  then  exposed  to  view  but  for  a  second. 

Great  care  must  be  exercised,  however,  that  one  does  not  coo- 
Bciously  count  in  these  attempts  ;  nor  will  it  answer  to  attempt  analy- 
sis from  memory,  after  the  objects  are  again  hidden  from  view ;  all 
this  would  consume  too  much  time.     It  is,  in  fact,  necessary  to  do 
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^wiUuBg  more  than  to  estimate,  but  this  must  be  done  with  the  uttnoct     ^H 

Whoever  has  for  any  length  of  time  tried  seriously  to  guess  cor-          1 
raetly  will  be  surprised  to  find  that  his  guesses  will  soon  grow  to  be           1 
genenlly  correct,   whereas  at  the  start  they  were  often  erroneous.       ^^J 
Only  when  the  naniber  of  objects  seen  exceeds  nine  will  mistakes      ^H 
again  occur  more  frequently.     However,  farther  practice  in  estimat* 
VBfg  gT«stCT  numbers  of   small  objects  will   soon  cause  considerable 
tapfOTeroent  even  here.     Many,  however,  do  not  succeed  in  estimat- 
tag  correctly  beyond  ten,  probably  because  the  attention  is  not  suffi- 
eieatly  concentrated  at  the  time,  and  as  it  is  necessary,  at  the  start  at 
lent)  tiutt  one's  whole  attention  be  closely  given  ;  only  after  having 
■ttaioed  aome  degree  of  proficiency  will  the  exercise  of  this  power  no 
koger  prove  fatiguing.                                                                               ^H 
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will  immediately,  and  without  fitopping  to  count,  I'  '  it  thcM^I 

ten  hearts  on  a  ten-spot  of  that  suit,  but  ho  will  im  <:  to  giT«M 

correctly  the  number  of  hearts  or  of  dots  if  tbesobe  arranged,  for  fl 
stance,  in  the  form  of  a  cross.  ■ 

Heuoe  it  follows  that  it  is  not  the  symmetry  of  arrangement  tk4 
facilitates  the  estimating,  but  acquaintance  with  the  manner  of  UTasg*> 
mont  used. 

It  is  more  difficult  to  conectly  estimate  the  number  of  dot«  ar< 
ranged  in  the  form  of  a  cross  than  to  determine  them  if  arranged  m 
on  cards  and  in  similar  ways. 

It  is  more  easy  to  estimate  the  dots  if  arranged  aa  on  dominoM  \ 
the  dots  must  not  be  too  small,  and  must  be  made  a  deep  black  oqmJ 
white  ground,  or  the  reverse.  ^Hj 

The  estimation  of  the  number  of  dots  is  most  difficult  if  ihey 
are  grouped  in  an  irregular  manner,  as,  for  instance,  in  the  following 
figures  : 

—  Practice,  which  is  naogbt 

_  %         but  patient  and  correct  rcpe- 

I  ^9  ^        •        •    tition,  will,  however,  even  here 

•       •  ^  make   perfect.      However, 

9   ••  *•   *  may  be  regarded  as  proved 

_  -  •    the  case  of  Dase,  before  re- 

ferred to,  that  practice,  bow- 
ever  long  continued,  can  not  aid  beyond  a  certain  limit.    It  seems  tbi 
for  the  rapid  estimation  or  the  unconscious  counting  of  dots  pl.-iced 
unknown  Bymmetrical  arrangement,  and  for  objects  grouped  into 
regular  forms,  twenty  is  the  limit. 

Probably  already,  when  the  number  of  the  objects  exceeds  twenty 
— undoubtedly,  when  it  exceeds  thirty — accuracy  in  estimating  c«a 
no  longer  be  attained,  eves  after  the  greatest  amoaut  of  practice,  ■ 
which  Dase  for  one  certainly  was  not  wanting. 

However,  this  is  not  to  say  that  more  than  thirty  dots  can  not, 
under  any  circumstances,  be  simultaneously  determined  ;  but  in  order 
that  this  may  be  done  they  must  be  presented  in  some  well-knotn 
manner  of  arrangement,  which  must,  as  it  were,  have  been  fairS 
learned  by  heart.  Thus,  very  skillful  card  and  domino  players  all 
able  at  a  glance  to  take  in  as  many  as  forty  points,  in  nines,  tens,  fivei^ 
sixes,  etc.  This  they  do  so  rapidly  as  not  to  be  conscious  of  any  addi- 
tion. But  in  such  cases  it  is  no  longer  the  seeing  of  single  dot«,  b«l 
seeing  the  pictures  they  form,  which  makes  the  feat  possible.  Aa  a* 
one  on  seeing  the  number  8  will  count  from  one  to  eight,  so  no  caifl 
player  will  stop  to  count  on  seeing  an  eight  of  he.irts,  for  tnatuuifl 
A  child,  however,  not  yet  familiar  with  the  appearance  of  oard%  wi^ 
count  each  heart  separately,  perhaps  even  touching  each  one  io  turti 
with  his  finger.  _ 

In  order  to  quickly  attain  the  faculty  of  counting  unconsciouslyj 
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book  may  be  used  to  advantage.  If  one  takeB  a  book,  op«»ns  the  same 
—the  oye«  to  b«  kept  closed  in  the  mean  time — and  then  casts  a  rapid 
gbDoe  at  a  part  of  the  page  and  tries  to  estimate  bow  many  lines  are 
Titible,  tbia  -way  of  doing,  if  often  repeated  and  always  tried  on  dif. 
fanot  pagee,  ^U  soon  conduce  to  great  accuracy  in  estimating.  A 
mall  diild  in  not  able  to  estimate  even  three  lines  correctly,  though 
looking  at  tbcm  for  fully  a  second. 

As  the  mind  develops,  it  acquires  a  more  simple  and  rapid  process 
of  ooonting.  Something  that  at  first  had  to  be  undertaken  slowly 
■Dd  with  care,  perhaps  in  6e])arate  stages,  may  later  on  be  accom- 
pCdied  much  more  quickly  and  without  requiring  any  special  effort, 
or  calling  for  any  great  amount  of  attention,  in  fact  almost  "me- 
dianically." 

One  ifl  fully  conscious  of  every  perfectly  new  impression  received 
by  the  brain  ;  hence  the  fascination  of  a  novel  idea.  The  more  the 
charm  of  novelty  fades  with  the  recurrence  of  the  same  sensation,  the 
km  will  consciousness  be  called  into  play. 

Coanting  from  one  upward,  by  constant  repetition,  finally  comes 
to  be  dooe  unconsciously,  even  as  the  quick  movement  of  the  fingers 
in  practicing  on  the  piano  gradually  becomes  almost  automatic,  though 
at  first  this,  too,  required  great  care  and  attention.  In  all  similar  cases 
coasciooaiMea  is  no  longer  called  into  play. 

An  itDprcssJon  that  seemed  most  startling  when  first  received  may, 
if  too  often  repeated,  grow  to  be  trivial.  TTjo  simple  work  of  count- 
ing finally  comes  to  be  an  unconscious  action  of  the  nerve-fibers  and 
cells  of  the  brain. 

On  newly  built  roads,  the  trains  are  run  but  slowly ;  the  longer 
raeb  roads  have  been  used,  the  more  rapidly  are  trains  run  on  them, 
aod  stops  at  way-stations  are  no  longer  needed  ;  it  is  even  thus  with 
tbe  trains  of  thought  in  the  human  brain. 

And  on  this  rests  the  practical  importance  of  rapid  counting. 
Whoever  cam,  unconsciously  but  correctly,  count  up  to  twenty  or  even 
only  ap  to  twelve,  has  a  great  advantage  over  others  who  can  not, 
witfcoat  error,  distinguish  six  from  seven  in  this  manner.  For  such  a 
one  can  tarn  his  consciousness  to  other  matters  and  greatly  increase 
hia  knowledge,  where  another  would  make  but  slow  progress. 

Those  movements  in  man,  which  take  place  through  some  impres- 
sion received  from  without  and  not  aided  by  any  conscious  act  of  the 
brain  (as;,  for  instance,  the  contracting  of  the  pupil  when  a  bright 
light  strikes  the  eye),  are  termed  reflex  actions. 

In  part  these  are  brought  about  by  arbitrary  but  oft-repeated 
motioii  rich  as  such  will  gradually  take  place  more  rapidly  and 

witbox    .  litation. 

In  this  way,  through  practice,  connting  from  one  to  five  is  done 
cionsiy,  and  somewhat  resembles  a  reflex  action. 

If  many  sncb  simple  mental  acts  (by  the  repetition  of  which  noth- 
Toc  xaai. — !• 
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•JDg  new  is  learned,  and  time  only  io  loflt)  conld  be  caQ»pd  to  pan  off 
more  rapidl  j — somewhat  resembling  reflex  actions — the  brain  would  be 
left  free  to  turn  to  other,  to  higher  aims. — Tramlattd/or  iht  Popvtar 
ence  Monthly  from  Die  Oartenlaube. 


THE  MILLENNIUM  OF  MADNESS. 

Bt  FELIX  L.  OSWALD. 

IN  a  recent  number  of  "The  Popular  Science  Monthly"  Pnrfe 
McElroy'a  brilliant  essay  on  the  cause  and  cure  of  fen      "        rjj 
prefaced  by  a  question  which  has,  indeed,  been  but  rarely  ii  ^.    ••d 

from  a  ecientiiic  point  of  view.  The  debasement  of  the  noblest  Can- 
casian  nations  during  the  thousand  years  following  the  day  when  tlM 
power  of  Rome  collapsed  under  the  blows  of  the  freedom-loving  Goths 
seems  certainly  the  most  striking  anomaly  in  the  history  of  manldnd. 
Yet  would  it  have  been  well  for  those  nations  if  their  debasement  had 
been  confined  to  that  loss  of  personal  liberty  which  in  pagan  Greece 
and  Rome  followed  the  ascendency  of  a  military  despotism.  But  how 
shall  we  account  for  the  fact  that  in  mediaeval  Europe  that  lose  was 
accompanied  by  a  general  neglect  of  science  and  education,  a  general 
decadence  of  industry,  and  a  wide-spread  epidemic  of  monstrous  super- 
'stitions  ?  llius  supplemented,  Professor  McElroy's  question  exprewei) 
the  great  enigma  of  the  middle  ages — an  enigma  which  can  not  be 
wholly  explained  by  the  "  adaptation  of  the  horse  to  warfare  and  the 
development  of  defensive  armor." 

The  doctrine  of  evolution  recognizes  the  fact  that  the  development 
of  social  and  physical  organisms  is  not  an  unbroken  march  of  progrcan 
Advancement  alternates  with  pauses,  as  day  with  night,  or  life  with 
death  ;  the  phenomena  of  progressive  life  roll  through  the  cycl<?»  of 
germination,  maturity,  and  decay.  In  the  household  of  Nature  every 
grave  is  a  cradle  ;  the  mold  of  every  fallen  tree  furthers  the  growth  (tf 
new  trees.  Grecian  colonies  flourished  on  the  ruins  of  Troy,  Persian 
provinces  on  the  ruins  of  Babylon,  Macedonian  kingdoms  ou  the  grave 
of  the  Persian  Empire  ;  Roman  legionaries  inherited  the  wealth  and 
the  culture  of  conquered  Greece.  The  conquerors  of  Rome  were  the 
noblest,  stoutest,  and  manliest  races  of  the  Caucasian  world  ;  freemen, 
in  love  with  health  and  Nature,  yet  withal  with  poetry,  glory,  honor, 
justice,  and  honest  thrift.  They  planted  their  banners  in  the  gardea- 
lands  of  the  West ;  and  their  empires,  gilt  by  the  morning  light  of  a 
new  era,  were  founded  under  auspices  far  happier  than  those  of  th« 
Arabian  satrapies  in  the  worn-out  soil  of  the  East.  In  less  than  firs 
hundred  years  after  the  establishment  of  their  political  independence, 
the  civilization  of  the  Greeks,  the  Romans,  and  the  Arabs,  had  de- 
veloped its  fairest  flowers — industry,  commercial  activity,  art,  liberal 


«dncation,  floariabing  schools  of  philosophy,  po^trj,  and  natanil  eci- 
cfMet  Fire  handred  years  aft«r  the  triumph  of  the  Gothic  conquerora 
v«  flod  their  empires  groaning  under  a  concentration  of  all  scourges. 
Tbe  dsy-star  of  civilization  had  set  in  utter  night ;  the  proud  nations 
of  the  Wert  had  sunk  in  poverty,  bigotry,  general  ignorance,  cruel 
abMement  of  the  lower  classes,  squalid  misery  of  domestic  life,  sys- 
timtitr  sappression  of  political,  personal,  and  intellectual  liberty. 

Hov  shall  wc  explain  that  dreadful  aphanasia,  that  thousand  years' 
eclipse  of  reason  and  freedom  that  followed  like  an  unnatural  night 
opoa  the  brightest  sunrise  in  the  history  of  the  human  race  ?  A  year 
after  the  death  of  the  prophetess  Sospitra,  says  the  pagan  historian 
Svnspias,  her  son  was  one  day  standing  before  the  temple  of  Serapis, 
nhux  the  prophetic  spirit  of  bis  mother  fell  upon  him  :  "  Woe  be  our 
children  ! "  he  exclaimed,  when  he  awakened  from  his  trance  ;  "  I 
■ee  s  olood  approaching :  a  great  darkness  will  fall  upon  the  human 

And,  verily,  that  cloud  did  not  come  from  Olympus  or  Mount  Sinai. 
TTie  law  revealed  in  the  "conservation  of  forces"  holds  good  in  many 
pheoomena  of  the  moral  world.  Every  apparent  annihilation  of  energy 
is  ooly  a  metamorphosis  of  its  manifestations,  and  we  can  often  dis- 
eover  the  principle  of  that  metamorphosis  by  ascertaining  the  active 
eoocomitanta  of  its  results.  Just  as  mechanical  force  can  be  converted 
into  heat,  or  heat  into  electricity,  the  energy  diverted  from  rural  pur- 
■irita  may  assert  itself  in  political,  industrial,  or  scientific  activity.  The 
pot-ap  Tigor  of  the  middle  ages  had  no  snch  outlets.  War,  now  a 
CQTM^  was  then  a  welcome,  but  limited,  alternative  of  stagnation  ;  the 
lethargy  of  the  dreary  intervals  was  for  millions  a  night  without  even 
tbe  starlight  of  hope.  Yet  that  strange  torpor  was  accompanied  by 
the  feverish  activity  of  a  novel  pursuit — a  relentless  war  against  the 
iBctiocta  of  Nature.  The  children  of  freedom-loving  ancestors  were 
imprisoned  in  convents,  where  bigotry  and  superstition  conspired  for 
tbe  aoppression  of  every  natural  feeling.  Hordes  of  self-torturing 
fiuistics  roamed  the  land,  appalling  the  wretched  peasants  by  their 
direful  predictions  of  approaching  calamities.  Fourteen  different  or- 
den  of  monastic  devotees  vied  in  the  systematic  mortification  of  their 
natoral  desires,  the  depletion  of  their  physical  and  intellectual  vigor, 
the  enforcement  of  health-destroying  penances,  and  reason-insulting 
dog^mas  and  ceremonies.  While  science  withered  to  its  very  roots  in 
the  famished  love  of  knowledge,  the  mania  of  antiphy»ic9  rioted  in 
tbe  production  of  thousands  upon  thousands  of  voluminous  manu- 
scripts devoted  to  the  propaganda  of  self-torture  and  self-abasement, 
and  tbe  glorification  of  Nature-insulting  fanatics.  Art  worshiped  at 
the  same  shrine.  Painters  exhausted  their  fancy  in  the  representation 
of  physical  wrecks  and  ghastly  tortures.    Winckelmann  estimates  that 

By  one  in  ten  thousand  of  the  plastic  masterpieces  of  a  Nature-lov- 
sped  the  fury  of  the  monastic  iconoclasts.     The  war 
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againat  Nalare  waa  carried  iato  every  braitoh  of 
education. 

Such  doctrines  did  not  fail  to  bear  their  fruit, 
in  hor  indifference  to  the  vanities  of  worldly  science.  ^ 
izvd  on  the  duty  of  stifling  the  appeals  to  the  law  i 
•  '^m  euforctni  the  precepts  of  self-abasement  and 
1  'iMolence  welcomed  the  dogma  of  renunciation.  The 
of  natural  science  begat  a  chimera-brood  of  pseadc 
ogy,  necromancy,  alchemy,  demonology,  exorcism,  i 
Monkery  and  the  neglect  of  rational  agriculture 
garden-lands  into  deserts  and  freemen  into  serfs.  The 
tree  inquiry  begat  hypocrisy  and  a  mental  sloth  never 
darkest  ages  of  pagan  barbarism.  Freedom,  driven 
I.inil,  took  refuge  behind  walled  castles,  and  soon 
might  the  measure  of  right.  Feudalism  was  the  rei 
the  cause,  of  social  degeneration.  All  the  better  inst 
man  mind  were  either  suppressed  or  perverted  by  tb 
principle  equally  foreign  to  the  philosophy  of  the  pagj 
the  ethics  of  the  Semitic  religions — so  foreign,  that 
amalgamate  its  doctrines  with  the  manful  monotheism, 
lawgiver  is  the  chief  cause  of  those  mysterious  iucoi 
have  so  often  frustrated  the  zeal  of  its  propagandiai 
Allfather,  who  yet  frightfully  and  eternally  tortures 
of  his  children  ;  a  God-created  earth,  that  must  be  ren 
the  wrath  of  its  creator ;  a  godlike  body,  fit  only  to 
mortified. 

Tet  that  mystery  was  solved  by  the  same  key  that 
etymological  riddles  of  the  Aryan  languages — the  stn 
doo  scriptures.  As  the  Yedas  elucidated  the  origin  a^ 
of  the  Indo-Qerroanic  tongues,  the  sacred  writings  of 
vealed  the  root-dogma  that  bore  its  logical  fruit  in  s< 
renunciation  :  the  doctrine  of  the  worthlessness  of  ear 
and  the  necessity  of  salvation  by  the  suppression  of  all  e 
According  to  the  gospel  of  Buddha  Sakyamuni,  not 
but  life  itself,  is  an  evil.  All  earthly  blessings  are 
The  beauty  of  earth  is  the  snare  of  the  Maya, 
dupes  from  error  to  error  toward  grief  and  repentance, 
has  lifted  the  veil  of  that  delusion  has  entered  the  pafl 
Total  abstinence  from  the  joys  of  life  is  the  only  cure  1 
the  highest  goal  of  the  futtire  is  Nirvana — peace  and  ab 
ance  from  the  vexations  of  earthly  desires. 

In  their  progress  from  the  banks  of  the  Ganges  to 
Atlantic  those  doctrines  underwent  various  mystifyui 
and  under  the  humanizing  influence  of  p.tgati  ethici 
sumed  a  meaning  akin  to  that  of  Stoicism — fnigality, 
tuous  preference  of  manly  to  effeminate  pleasures. 
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puge  of  the  Kaet-Grecian  anohoritcs,  A$kesi«  meant  simplj  endtavor, 
and  Uiat  endeavor  was  an  effort  to  tear  the  human  mind  from  the 
roota  of  its  earthly  sympathies.  The  doctrines  which  his  sncccssore 
Tciled  in  mystery,  the  hermit  of  Nepaul  proclaimed  with  stern  direct- 
nesi:  absolate  abstinence  from  all  pleasures  whatever,  complete  snp- 
pnoion  of  all  earthly  instincts  and  desires.  He  who  would  hope  to 
reach  the  goal  of  salvation  must  court  sorrow  and  affliction  as  others 
woo  the  smiles  of  Fortune.  He  must  avoid  everything  that  could 
nooncile  faim  to  life  and  lure  him  back  to  the  delusions  of  earthly  por- 
saha.  He  must  despise  worldly  knowledge,  the  great  objeot  of  life 
being  tbe  snppression  of  our  natural  inclinations,  and,  if  possible,  of 
oar  natural  thoughts  and  feelings.  He  must  have  no  fixed  habitation, 
and  must  avoid  deeping  (wi-ce  under  the  same  tree,  lest  an  undue  affec- 
tion for  any  earthly  object  Bbould  binder  his  spirit  in  the  progress  of 
its  emancipation  from  tbe  vanities  of  life  t 

The  question  remains,  How  could  delusions  of  that  sort  ever  as- 
come  an  epidemic  form  ?  Upon  which  germ  in  the  instincts  of  the 
baman  mind  could  tbe  goopel  of  renunci.ition  ingraft  its  monstrous 
dogmta?  There  is  a  significant  tradition  that  Buddba  Sakyamuni  en- 
tered upon  bis  mission  only  after  exhausting  the  pleasures  of  wealth 
aod  laxury.  It  is  an  equally  suggestive  circumstance  that  the  chief 
■uocwo  of  that  mission  was  attained  among  the  most  effete  nations  of 
the  overjtopnlated  East — the  Chinese,  the  Siamese,  and  tbe  soul-sick 
parishs  of  the  Indian  Peninsula.  The  doctrines  of  Buddhism  recom- 
mended themselves  to  tbe  pessimistic  bias  of  a  worn-out  generation  ; 
moribund  Impotence  pleased  herself  in  the  idea  that  her  lot  is  prefer- 
able to  that  of  the  survivors.  Anti-natttralism  U  an  appeal  to  the  life- 
weary  inMinclt  of  decrepitude. 

In  the  evening  twilight  of  life  Nature  relaxes  the  bonds  of  vitality, 
ia  order  to  reconcile  her  children  to  tbe  prospects  of  tbe  coming 
ehiageu  The  weariness  of  a  toilsome  day  sweetens  tbe  rest  even  of  a 
dreamlen  sleep.  To  the  germ  of  that  instinct  the  doctrine  of  renun- 
oaSa/tM  applies  its  fomenting  stimulus.  Quietism  is  a  precocious  senil- 
ity. It  is  the  premature  development  of  an  instinct  that  should  assert 
itself  only  as  a  concomitant  of  superannuation.  Hence  tbe  antago- 
nism its  dogmas  encountered  in  tbe  homes  of  health,  hence  the  oppo- 

on  of  pagan  philosophy  and  tbe  htent  protestantism  of  all  manly 

ions.  Hence,  its  concomitance  with  disease  and  decrepitude,  its 
popnlarity  in  the  bond-house  of  Despotism,  its  revival  in  the  world- 

p :„^  j^j^l  of  caged  criminals,  worn-out  sensualists,  and  superan- 

r  juettes.     Hence,  also,  tbe  unparalleled  progress  of  mankind 

UDce  the  lime  when  tbe  sluice-gates  of  Asceticism  were  finally  forced 
by  the  explosion  of  tbe  Protestant  Revolt.  Like  the  floods  of  a  dam- 
bmldng  river,  the  energies  of  tbe  Caucasian  race  are  rushing  down 
the  loDg'foraaken  channels  of  their  former  activity,  and  in  all  essen- 
umpbs  of  our  boasted  civilization  have  but  followed 
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the  resumption  of  a  work  easpended  when  tLe  workmen  of  antiqaitj 
were  interrupted  by  the  sUadow  of  the  great  eclipse — the  miUenniaia 
of  ascetic  insanity. 

The  true  significance  of  the  anti-cosmic  principle  was  fi-  lA 

by  the  analytical  studies  of  Arthur  Schopenhauer,  wbo«e  •  m 

were  strikingly  confirmed  by  the  historical  researches  of  Wassiljew, 
Barth^^lemy  Saint-Hilaire,  Bcal,  Rhys  Davis,  Hue,  Bumoaf ,  Kcm,  !<&• 
sen,  and  Oldenbcrg.  Like  the  doctrine  of  evolation,  his  theory  met 
at  first  with  obstinate  opposition,  but,  like  the  doctrine  of  evolntioo, 
it  will  prevail  by  solving  many  riddles. 


THE  PRINCIPLES  OF  DOMESTIC  FIREPLACE  CON- 
STRUCTION* 

Br  T.  PKIDQIN  TEALK,  F.  R.  C.9. 

IF  there  be  a  place  in  the  kingdom  in  which  a  lecture  on  the  subject 
selected  for  to-night  could  appropriately  be  given,  surely  it  is  the 
theatre  in  which  we  are  assembled.  Some  of  my  hearers  may  he 
aware  of  the  mutual  fitness  of  subject  and  place.  Many,  perhaps,  are 
not  aware,  as,  indeed,  was  the  case  with  myself  three  months  ago,  that 
the  principles  of  fireplace  construction  which  will  be  laid  before  yoa 
to-night,  and  which  I  have  been  working  out  and  teaching  for  the  last 
three  or  four  years,  were  urged,  written  about,  and  acted  upon  at 
the  end  of  the  last  century  by  your  founder,  Count  Rumford,  and 
that  a  great  portion  of  his  time,  his  writings,  and  his  work  was  de- 
voted to  this  very  question. 

Hardly  any  subject  would  be  more  in  harmony  with  the  aims 
which  he  set  before  him  in  founding  tliis  society,  as  we  may  learn 
from  the  following  quotation  from  the  "Prospectus  of  the  Royul 
Institution,"  published  at  the  end  of  the  fifth  volume  of  Rumford's 
works  :  "  But  if  it  should  be  proved,  as  in  fact  it  may,  that  in  the 
applications  of  fire,  in  the  management  of  heat,  and  in  the  production 
of  light,  we  do  not  derive  half  the  advantage  from  combust'  '  .Ii 

might  be  obtained,  it  will  readily  be  admitted  that  these  sul  i-:i 

constitute  a  very  important  part  of  the  useful  information  to  be  coo* 
veyed  in  the  public  lectures  of  the  Royal  Institution." 

And  why  should  it  be  necessary,  at  the  end  of  this  nineteenth 
century,  to  give  a  lecture  on  "The  principles  of  fireplace  cor  ■ 
tion  "  ?    Why  should  such  a  title  draw  together  an  audience  ?   C  .>..:  .^ 
from  the  fact  that  correct  principles  have  been  habitually,  and,  ontil 
the  last  few  years,  almost  universally  vioI.'>ted,  and  becau*r  '•'« 

so  ably  worked  out,  so  earnestly  and  forcibly  advocated  hy  >    ■         '1, 

*  A  lecture  delivered  at  the  Ro;aI  lustitutioD  of  Great  Brilsin,  Fettnut;  B,  ISM, 
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hsre  Ibio  doimant,  lingering  here  and  there,  chiefly  in  old-fasbioned 
bow  WW,  ud  almost  forgotten. 

Again,  irhy  shonld  a  layman,  whose  profession  lies  outside  that  of 
tbs  architect,  the  bailder,  and  the  manofacturer,  take  upon  himself  to 
teaeih  principles  that  are  to  guide  other  professions  than  his  own  P 
Mainly  for  two  reasons  :  one,  that  there  are  principles  which  a  medi- 
cal man  may  work  out  without  reproach,  as  tending  to  contribute  to 
the  happiness,  the  comfort,  and  the  health  of  mankind  ;  the  other,  that 
when  principles  ha%'e  to  be  insisted  upon,  and  to  be  made  a  subject 
of  public  instruction,  they  can  be  urged  with  more  effect  by  those  who 
are  hampered  by  no  relations  to  any  patents,  and  have  no  pecuniary 
interest  in  the  success  or  failure  of  the  application  of  the  principles  in 
question.  On  this  point  we  have  a  good  example  in  Count  Rumford, 
who  says  in  a  note :  "  The  public  in  general  and  particularly  those 
tradesmen  and  manufacturers  whom  it  may  concern,  are  requested  to 
observe  that,  as  the  author  does  not  intend  to  take  out  any  patent  for 
any  invention  of  his  which  may  be  of  public  utility,  all  persons  are  at 
foil  liberty  to  imitate  them,  and  vend  them  for  their  own  emolument, 
when,  and  where,  and  in  any  way  they  may  think  proper." 

Three  evils  result  from  the  prevalence  of  bad  principles  in  con- 
stmctioD  :  1.  Waste  of  fuel  and  loss  of  heat.  2.  Excessive  produc- 
tion of  soot  and  smoke.  3.  Large  addition  to  ash-pit  refuse  by  cinders, 
which  arc  really  unbnmed,  and  therefore  wasted  fuel.  These  are  mat- 
ters of  national  concern,  and  it  has  been  the  main  object  of  my  labors 
on  this  question  during  the  last  four  years  to  endeavor  to  convince 
the  public  that  it  is  the  interest  no  less  than  the  duty  of  every  house- 
holder to  bum  his  fuel  on  correct  principles,  and  to  do  his  part  toward 
the  diminution  of  these  evils. 

On  the  first  point,  "  waste  of  fuel  and  heat,"  let  us  listen  to  Rum- 
ford,  whose  words  are  as  true  to-day  as  when  written  eighty  years 
ago:  "Though  it  is  generally  acknowledged  that  there  is  a  great 
wmste  of  fuel  in  all  countries,  arising  from  ignorance  and  carelessness 
to  the  management  of  fire,  yet  few — very  few,  I  believe — are  aware  of 
the  real  amount  of  this  waste.  .  .  .  From  the  result  of  all  my  inquiries 
opon  thix  subject,  I  have  been  led  to  conclude  that  not  less  than  ««ven 
(ighths  of  the  heat  generated,  or  which   with  proper  management 

%i<fht  be  generated,  from  the  fuel  actually  consumed,  is  carried  up  into 

M  ■tmosphoro  with  the  smoke,  and  totally  lost.  .  .  .  And  with  regard 
tbe  economy  of  fuel,  it  has  this  in  particular  to  recommend  it,  that 

riatcvcr  is  saved  by  an  individual  is  at  the  same  time  a  positive 
Bg  to  the  whole  community." 

Heat  is  wasted   in  three  ways — either  by  combustion  under  the 
apulse  of  strong  draught,  which  means  rapid  escape  of  heat  up  the 

bltnoey  ;  or  by  imperfect  combustion  of  the  gases  which  are  genor- 

ti  during  the  bnmuig  of  the  co-ils  ;  or  by  escape  of  hoAt  through 

D  sidciS  and  back  into  the  space  between  the  range  and  the 
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brickwork,  and  6o  into  tbe  chimney.  The  greatest  offendera  are  fttj 
ordinary  register  grates.  Iron  all  over,  back,  and  sides,  and  roof,  Unj  , 
are  U8ually  set  iu  a  chamber  open  above  to  the  chimney,  and  unp(T>>J 
fi«ct]y  filled  in,  or  not  filled  in  at  all,  Mritb  brickwork.  The  beat  < 
ca|>c8  through  the  iron  to  this  chamber,  and  thence  \»  lost.  Asothctj 
fault  is  that  the  "register-opening,"  iu  other  words  the  "  throat  o(  lb 
chimney,"  being  immediately  above  the  coal,  submits  the  burn'mg  fn 
to  the  full  concentrated  force  of  the  current  to  the  chimney,  conver 
ing  the  fire  into  a  miniature  blast-furnace.  On  this  point  Rumfo 
says  :  "  But  there  arc,  I  am  told,  persons  in  this  country  who  are  w 
fond  of  seeing  what  is  c-alled  a  great  roaring  fire,  that  even  with  iu 
attendant  inconveniences,  of  roasting  and  freezing  opposite  side*  of 
the  body  at  the  same  time,  they  prefer  it  to  the  genial  and  eqoabU 
warmth  which  a  smaller  fire,  properly  managed,  may  be  made  to 
duoe,  even  in  an  open-chimney  fireplace." 

The  second  result  of  faulty  construction  in  fireplaces  is  "  i 
prodactiou  of   smoke  and  soot."     Smoke  and  soot  imply  impe 
combustion,  and  to  this  two  defects  in  a  fire  mainly  contribute,  one 
too  rapid  a  draught  through  the  fire  which  hurries  away  and  chill 
below  burning-point  the  gas  rising  from  the  heated  fuel.     The  otheej 
defect  is  too  cold  a  fire,  i.  e.,  too  small  a  body  of  heat  in  and  aroan4 
the  fuel,  80  that  tbe  temperature  of  the  gases  is  not  raised  to  a  poin^ 
at  which  they  will  bum.     Ou  the  smoke  question  Rumford  waxes  | 
eloquent :  "The  enormous  waste  of  fuel  in  London  may  be  t  • 
by  the  vast  dark  cloud  which  continually  hangs  over  this  g- 
tropolis,  and  frequently  overshadows  the  whole  country,  far  and  wido  | 
for  this  dense  cloud  is  certaiidy  composed  almost  entirely  of  vneon 
sumed  coal,  which,  having  stolen  wings  from  the  innumerable  fires  of 
this  great  city,  has  escaped  by  the  chimneys,  and  continues  to  sail 
about  in  the  air  till,  having  lost  the  heat  which  gave  it  Tolatility, 
falls  in  a  dry  shower  of  extremely  fine  black  dust  to  the  ground,  ob 
scuring  the  atmosphere  in  its  descent,  and  frequently  changing  ihn^ 
brightest  day  into  more  than  Egyptian  darkness." 

A  few  years  ago  the  prevalence  of  unusually  dense  fogs  roused  tbt 
metropolitan  public  to  a  sense  of  this  great  evil.     The  Smoke  Abat<^l 
ment  Society  was  formed,  and  under  its  auspices  exhibitions  of  gmake>j 
consuming  apparatus  and  improved  fireplaces  were  held  in  London  anij 
Manchester.     Beyond  the  fact  that  certain  grates  were  pronounce<i  t< 
be  good  in  point  of  economy,  and  moderate  in  the  production  of  smolcr 
and  that  the  public  has  been  led  to  take  an  interest  in  and  inquire  ioto^ 
the  relative  value  and  economy  of  various  patent  fire}ilace8,  thera  htt  i 
been  but  little  advance  in  the  education  of  the  public  in  the  priaci|dM 
which  lie  at  the  root  of  the  whole  question. 

A  third  result  of  bad  construction  is  the  "  production  of  cindoni.'! 
With  good  coal,  cinders  arc  inexcusable.     They  are  unconsunied 
bon — coke — and  imply  a  faulty  fireplace.    If  thrown  into  the  asb*ptl 
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\  the  ease  in  ninety-nine  timea  out  of  a  hundred,  they  are  shameful 
I  aad  more  than  waste,  for  they  entail  a  great  cost  for  their  re- 
dotaL  The  town  of  Leeds  pays  about  fourteen  thousand  pounds  a 
^«ar  for  the  scavenging  of  the  streets  and  the  emptying  of  ash-pits. 
K«ariy  every  house  in  Leeds  supplies  in  the  way  of  cinders  at  least 
Mrioe  as  much  ash-pit  refuse  as  it  might  do,  were  the  6repl:ices  proper- 
ly ooBstraeted.  The  ash-pit  refuse  of  Leeds  is  burned  in  a  "  de- 
■troctor,"  and  the  cinders  in  the  refuse  provide  not  only  heat  enough 
For  it»  redaction  to  a  mineral  residue,  but  spare  heat  for  driving  two 
lixty-borse-power  engines,  and  for  consuming  a  reasonable  amount  of 
pigs,  et«.,  killed  by  or  on  account  of  disease. 

■^|tape  three  great  evils,  evils  affecting  not  only  individuals,  but  the 
^^^^ktyt  waste  of  fuel  and  heat,  production  of  soot,  production  of 
anJers,  arts  a  direct  result  of  the  violation  of  the  correot  principles  in 
irepUce  construction. 

Let  as  next  inquire  what  are  the  principles  which  promote  good 
Xmbwtion  in  an  open  fireplace — L  e.,  what  are  the  conditions  which 
m  flnential  to  enable  fuel  to  give  out  to  a  room  "  good  money's  worth 
»  hMt."  That  such  a  result  may  be  obtained,  fuel  must  bum  vceU 
Mi  «M<  rapidly.  Two  things  in  combination  are  essentLil  to  the  com- 
■^too  of  fuel — a  supply  of  oxygen,  and  a  high  temperature — i.  e., 
^■tj  of  heat  around  the  fuel.  If  fuel  be  burned  with  a  hot  jacket 
nnid  it,  a  very  moderate  amount  of  oxygen  will  sustain  combustion, 
md,  if  the  supply  of  oxygen  be  moderate,  combustion  is  slow.  Burn 
xnl  with  a  chilling  jacket  around  it,  a  rapid  conductor  like  iron,  and 
i  noeds  a  fieroe  draught  of  oxygen  to  sustain  combustion,  and  this 
ispid  escape  of  actual  heat,  and  also  of  potential  heat  in  un- 
.  gases  and  smoke,  up  the  chimney.  This  is  the  key  to  the  whole 
poaition  ;  this  is  the  touchstone  by  which  to  test  the  principles  of  fire- 
place construction. 

^^ew  people  probably  realize  the  exact  conditions  of  combustion, 
IJlBeh  may  be  well  illustrated  from  the  process  of  manufacture  of  coal- 
^aa.  In  coal  we  have  three  kinds  of  constituents :  One  mineral,  in- 
ooatbaotible,  seen  in  the  ash  residue,  which  for  good  coal  amounts  to 
banlj  three  per  cent.  The  second,  volatile,  and  which,  under  the 
influnce  of  beat  becoming  gaseous,  appears  in  an  open  fire  as  tall 
tone  and  smoke,  and,  where  combustion  is  imperfect,  produces  soot. 
^B  third  constituent  is  carbon  or  charcoal,  familiarly  known  as  coke 
DPoioder,  and  when  burning  gives  a  short,  shallow,  bluish  flame.  The 
oaiboo  and  the  volatile  portions  can  be  raised  to  a  high  temperature, 
■ad  still  will  not  burn  unless  oxygen  be  brought  into  contact  with 


the  mannfacture  of  gan,  coal  is  raised  to  a  high  temperature, 

I  the  gases  are  driven  off  by  roasting  the  coal  in  an  oven  from 

air,  L  e.,  oxygen,  is  shut  out.     The  gases  are  conducted  away, 

,  pariiied,  and  stored  for  future  use  in  a  gasometer ;  the  com- 
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bined  cirbon  anil  mineral  residue,  being  non-rolatile,  is  coolvi  •i>'Wti 
before  being  exposed  to  the  air,  and  is  sold  as  <>oke.  Ucn-  \«i;  liav.;  \ 
striking  proof  of  the  fact  tbat  bigh  temperature  in  fuel  doe>  not  of 
itst^If  iuvoive  combustion.  If  air  were  admitted  to  tbe  rt'd-hot  coke, 
or  to  the  gases  as  tbey  escape  in  tbeir  heated  condition  from  tbe  fur- 
nace, tbey  would  burn.  But  when  coke  has  become  cold,  and  (be 
gii8eit  are  cold,  as  in  a  gasometer,  no  amount  of  oxygen  will  of  itself 
start  combustion. 

The  deduction  from  all  this  is,  that  complete  oxidation,  i.  c,,  good 
combustion,  is  possible  only  when  tbe  fuel  and  gases  are  at  a  high 
temperature,  and  that  high  temperature  of  fuel  doee  not  prodnce  com- 
bustion until  oxygen  is  introduced  :  therefore  we  can  have  a  high  tem- 
perature of  fuel,  without  rapid  combustion,  provided  we  control  and 
limit  the  supply  of  oxygen.  If  we  have  thoroughly  grasped  tbeM 
elementary  facts,  we  shall  be  in  a  position  to  understand  the  points  to 
be  aimed  at  in  the  construction  of  a  fireplace. 

My  attention  was  first  directed  to  the  question  of  waste  of  fuel  at 
the  time  of  the  coal-famine  some  twelve  years  ago.  I  read  in  tbe 
"Times,*'  and  acted  ufton  the  eaggestion,  to  economize  coal  by  insert- 
ing an  iron  plate  on  the  grid  under  the  fuel  so  as  to  cut  off  all  draught 
through  the  fire.  This  undoubtedly  induced  slow  combustion,  and 
economized  fuel,  but  the  fire  was  dull,  cold,  and  ineffective.  The  plan 
was  abandoned.  It  taught  me,  however,  the  fact  tbat  combustion 
could  be  controlled  by  cutting  off  the  under-draught,  but  I  did  not 
then  see  why  combustion  was  spoiled,  llie  reason  was  that  th« 
under  surface  of  tbe  fire  was  chilled,  and  the  fuel  lost  its  incandes- 
cence owing  to  the  rapid  lose  of  heat  through  the  iron  toward  the 
open-hearth  chamber.  To  some  persons  even  now  "elow-corabuslion 
stoves"  are  an  abomination,  and  are  supposed  to  by  synonymon*  with 
bad  combustion. 

11)e  next  stage  in  my  fireplace  education  was  the  adoplion  oi  tt^^ 
Abbotsford  gjate.  I  thereby  learned  tbat  the  reason  why  an  Abbod^l 
ford  grate  was  an  advance  upon  the  iron  plate  lay  in  the  fact  that  the 
solid  fire-brick  bottom  stored  up  heat  and  enabled  the  fuel  to  bom 
more  brightly  resting  upon  a  hot  surface — not  upon  a  cooling  iron 
plate.  But  Abbotsford  grates,  and  the  other  class  of  grates  with  8«>lid 
fire-brick  bottoms,  the  Parson's  grates,  have  disadvantages.  They  are 
apt  to  become  dull  and  untidy  toward  the  end  of  the  day,  and  do  not 
burn  satisfactorily  with  inferior  coal.  There  is  a  better  thing  than  a 
solid  fire-brick  bottom,  and  that  is  tbe  chamber  under  the  fire  closed 
in  front  by  an  "  Economizer." 

The  history  of  the  next,  the  most  important  Bt.'\ge  of  my  firopU 
education,  was  as  follows  : 

Some  five  years  ago  I  made,  somewhat  accidentally,  the  discoTefy 
that  the  burning  of  coal  in  an  ordinary  fireplace  could  be  oontroUed 
and  retarded  by  the  adoption  of  a  very  simple  and  inexpensire  ooo* 
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trivSDce,  applicable  to  nearly  every  existing  grate,  and  that  this  result 
ooald  b«  attained  without  impairment  of,  and  often  with  increase  of, 
the  heating  power  of  the  fire.  This  contrivance,  which  I  have  named 
IB  **  Kconomixer,"  was  simply  a  shield  of  iron,  standing  on  the  hearth, 
asd  rising  as  high  as  the  level  of  the  grid  at  the  bottom  of  the  grate, 
converting  the  bearth-space  under  the  fire  into  a  chamber  closed  by  a 
morable  door. 

The  effect  was  twofold :  The  stream  of  air,  which  usu.nlly  rushes 
Ihrongb  the  bottom  of  the  fire,  and  causes  for  a  short  time  rapid  com- 
baation  at  a  white  ht-at,  was  thereby  cut  off,  and  the  air  under  (hejire 
kept  stagnant,  the  heated  coal  being  dependent  for  its  combustion 
Uie  air  passing  over  the  front  and  the  upper  surface.  The  second 
it  was  that  this  boxing  up  rendered  the  chamber  hotter,  and  this 
iaereased  temperature  beneath  the  fire-grate,  L  e.,  nnder  the  fuel, 
added  so  materially  to  the  temperature  of  the  whole,  even  of  the  cin- 
den  coming  into  contact  with  the  iron  grid,  that  the  very  moderate 
■apply  of  oxygen  reaching  the  front  and  upper  surface  of  the  fuel  was 
■afficient  to  maintain  every  portion  in  a  state  of  incandescence.  More- 
over, I  observed  that  combustion  was  going  on  at  an  orange,  not  at  a 
C}fkitt,  beat, 
t  Let  us  contrast  a  white  with  the  orange  heat.  A  white  heat  in  a 
fire  means  rapid  combtution,  owing  to  the  atrong  current  of  air,  oxy- 
Kn,  yfhich  passes  under  the  grate,  through  the  center  of  the  fire,  and  up 
_  ibeebimney.  As  soon  as  the  heart  of  the  fire  has  been  rapidly  burned 
away  at  a  white  heat,  the  fuel  cools  ;  the  iron  grid  cools  also ;  and  the 
cinders  in  contact  with  the  grid  are  chilled  below  combustion  point. 
They  then  cease  to  bum,  and  the  bottom  of  the  fire  becomes  dead  and 
choked.  The  poker  must  now  be  brought  into  play  to  clear  away  the 
dead  cinders,  and  to  roopcn  the  slits  in  the  choked  grid.  New  coal  is 
added  to  the  feeble  remnant  of  burning  embers,  with  no  reserve  of 
k^wt  in  the  iron  surroundings  ;  and  in  time,  and  perhaps  very  slowly, 
^^■he  fire  revives,  and  rapid  combustion  sets  in  afresh  under  the  influ- 
^^H^oe  of  tbc  renewed  current  of  oxygen  passing  through  the  heart  of 
^^fae  firo.  An  orange  heat  means  that  the  coke,  i.  e.,  the  red-hot  cinder, 
is  burning  with  a  slowly  applied  stream  of  oxygen,  a  degree  of  com- 
Imition  %ehich  is  only  possible  when  the  coal  is  kept  warm  by  the  hot 
chamber  beneath,  and  by  a  reasonable  limitation  of  loss  of  heat  at  the 
baok  and  sides  by  fire-brick,  cither  in  contact  with  the  fuel,  or  at  least 
close  behind  the  iron  surrounding  it.  This  effect  is  seen,  partially,  in 
the  grates  with  solid  fire-brick  bottom,  but  far  more  perfectly  in  the 
nstes  with  the  chamber  closed  by  the  "  Economizer." 

This  hot  chamber  has  the  following  effects :    The  incandescent 

remains  red-hot  from  end  to  end  of  the  grate,  until  nearly  all  is 

mcd,  thus  maintaining  a  larger  body  of  the  fuel  in  a  state  to 

iate  effective  heat  into  a  room.     The  cinders  on  coming  into  con- 

with  the  iron  grid  also  remain  red-hot,  and  so  continue  to  boxu 
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i««7  until  thc-j-  fall  through  the  grid  as  a  fine  powder.  This  allovi 
liie  fire  to  borti  clearly  all  day  long  almost  without  poking.  When 
the  fire  is  low,  and  new  coal  is  added,  the  reserve  of  beat  in  thebot 
chamber  is  such  that  the  addition  of  cold  fresh  facl  does  oot  temp«t>- 
n'ly  qiicnnh  the  embers,  and  tho  fire  is  very  quickly  is  a  blaze  ifttr 
being  mended. 

Ilaving  made  the  discovery  by  the  observation  of  a  grate  soppliod 
to  me  with  an  "  Economizer,"  tho  value  of  which,  I  suspect,  was  hud* 
tly  appreciated  by  the  makers,  I  applie<l  "  Economizer*"  one  by  one  to 
rfcll  my  grates,  kitchen  included.  The  result  surpassed  my  expectv 
lions,  Thero  was  a  saving  of  at  least  a  fourth  of  my  coal.  The  ex- 
perience of  many  friends,  who,  at  my  advice,  adopted  the  system,  con- 
firmed my  own  results.  It  was,  therefore,  clear  to  me  that  I  was 
bound  to  make  widely  known  a  discovery  which  was  fraught  with 
such  benefit  to  myself,  and  was  likely  to  prove  a  great  boon  to  tbe 
public. 

My  chief  aim  hitherto  has  been  to  persuade  the  pulilic  to  apply 
the  "  Economizer  "  to  existing  fireplaces.  After  steady  exertions  for 
four  years,  some  impression  has  been  made  on  the  inertia  of  the  pnb- 
lie,  and  extensive  trials  of  the  "  Economizer"  are  taking  place  in  many 
parts  of  the  country.  To-day,  however,  my  aims  are  more  complete. 
It  is  my  wish  to  advocate  not  one  principle  alone,  although  that  is  the 
cardinal  one,  but  to  urge  all  tho  best  principles  which  enter  into  the 
construction  of  a  really  effective  fireplace,  and  to  induce  those  whom 
it  may  concern  to  replace  bad  by  an  entirely  new  constraction,  right 
in  every  point. 

The  rules  of  construction  which  I  shall  lay  down  have  been  arrived 
at  entirely  by  my  own  observation  of  what  appeared  to  be  the  beat 
points  in  v.iriou8  fireplaces.  It  was,  therefore,  no  less  a  satiafactioo 
to  me  than  a  surprise  to  discover,  on  reading  Rumfonrs  work  is  prepa- 
ration for  this  lecture,  that  nothing  which  I  have  to  advocate  is  new, 
but  that  every  principle,  and  the  "Economizer"  is  hardly  an  excep- 
tion, was  advocated  no  less  enthusiastically  by  him  at  the  very  com- 
mencement of  this  century. 

Having  considered  the  principles  that  should  guide  ns,  we  are  now 
prepared  to  lay  down  strict  niles  which  should  be  acted  upon  in  the 
construction  of  fireplaces.  I  trnst  that  what  I  have  said  has  so  far 
commended  itself  to  your  judgment  that  the  fourteen  rules  here  drawn 
up  will  command  your  hearty  assent,  and  in  due  time  will  win  their 
way  into  the  confidence  of  our  architects,  our  builders,  and  tho  public: 

Rule  L  '■'■As  lilth  iron  an  poMi'bln," — The  only  parts  of  a  fir^ 
place  that  are  necessarily  made  of  iron  are  tho  grid  on  which  the  coal 
rests,  and  the  bars  in  front.  The  "  Economizer,"  though  nsnally  made 
of  iron,  from  convenience  in  construction,  might  be  of  earthenware, 
and  80  would  be  more  perfectly  in  harmony  with  this  rule.  On  thi» 
point  Rumford  speaks  most  emphatically :   "  Those  (grates)  wboM 
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lotion  IB  the  most  simple,  and  ^rhich,  of  course,  arc  the  chcap- 
I  beyond  eom{>arLBon  the  best,  on  all  accounts.  Nothing  being 
TUtod  in  these  chimneya  but  merely  a  grate  for  containing  coals,  and 
addhiooal  apparatus  being  not  only  tiselesa  but  very  pemicioas,  all 
eeapttcated  and  erpensivc  grates  should  be  laid  aside,  and  such  as  are 
nmple  substitated  in  their  stead.  In  the  choice  of  a  grate,  beauty  and 
el^saee  may  easily  be  united  with  perfect  simplicity  Indeed,  they 
•re  iDconipatible  with  everything  else."  Again  he  says,  "  Iron,  and 
ia  gBDenl  metals  of  all  kinds,  are  to  be  reckoned  among  the  very 
vont  materials  that  it  is  possible  to  employ  in  the  constructiun  uf  a 

infibee;.'' 

Rrux  n.  "  The  f/acX-  and  «idc«  of  the  fireplace  ghould  be  of  hricJcy 
r fire-brick.'''' — Brick  retains,  stores,  and  accumulates  heat,  and  radi- 
ates it  back  into  the  room,  and  keeps  the  fuel  hot.  Iron  lets  heat  slip 
tinoagfa  it  up  the  chimney,  gives  very  little  back  to  the  room,  and 
dailB  the  fuel.  On  this  point  also  Rumford  speaks  very  strongly. 
"The  best  materials  I  have  hitherto  been  able  to  discover  are  firo- 
\.^.-\r  and  common  bricks  and  mortar.  .  ,  .  The  fuel,  instead  of  being 
■yed  to  heat  the  room  directly  or  by  the  direct  rays  from  the  fire, 
■iMMdd  be  so  disposed  or  placed  as  to  heat  the  back  and  sidet  of  the 
ffratej  which  must  always  be  constructed  of  fire-brick  or  fire-stone,  and 
wwwr  of  iron  or  any  other  metal.^* 

BCLB  in.  "  The  fire-brick  back  should  lean  over  (he  fire,  not  Icon 
oua^/i^otH  it,''^  as  has  been  the  favorite  construction  throughout  the 
kingdom.  The  lean-over  not  only  increases  the  power  of  absorbing 
from  rising  flame — otherwise  lost  up  the  chimney — but  the  in- 
tempterature  accumulated  in  the  fire-brick  raises  the  tempera- 
I  of  gases  to  combustion-point,  which  would  otherwise  pass  up  the 
dumoey  miconsumed,  and  thus  be  lost.  Rumford  discovered  accident- 
ally the  value  of  this  "  lean-over,"  and  at  once  realized  its  immense 
importance.  He  does  not,  however,  seem  to  have  carried  out  his  in- 
90  of  working  out  for  general  adoption  this  form  of  back. 
Be  first  of  all  condemns  to  alteration  all  fire-backs  which  lean  away 
the  fire.  "  It  frequently  happens  that  the  iron  backs  of  grates 
not  vertical,  but  inclined  backward.  Where  the  grates  are  wide, 
and  can  be  filled  up  with  fire-brick,  the  inclination  of  the  back  will  be 
of  little  consequence,  since,  by  making  the  fire-brick  in  the  form  of  a 
wedge,  the  front  may  be  made  perfectly  vertical,  the  iron  back  being 
hid  in  the  solid  work  of  the  fireplace.  If  the  grate  be  too  shallow  to 
admit  of  any  diminution,  it  will  be  best  to  take  away  the  iron  back 
entirely,  and  cause  the  vertical  back  of  the  fireplace  to  serve  as  the 
back  to  the  grate." 

He  next  describes  his  discovery  of  the  value  of  the  "  lean-over " : 
n  this  case  I  should  increase  the  depth  of  the  fireplace  at  the  hearth 
Ive  or  thirteen  inches,  and  should  build  the  back  perpendicular 
)  height  of  the  top  of  the  burning  fuel,  and  then,  sloping  the  back 
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Thia  slope  (which  will  bring  the  back  forward  four  or  five  itiohen, 
or  just  M  mach  u  this  depth  of  the  firoplaco  is  increased),  thoagh  it 
oaght  not  to  be  loo  abrupt,  yet  it  oaght  to  be  quite  finished  at  Hnt 
height  of  eight  or  teu  inches  above  the  fire,  otherwise  it  maj  perfaapa 
cause  the  chimney  to  smoke. 

"Uaving  been  obliged  to  carry  backward  the  fireplace  in  the  man- 
net  here  described,  in  order  to  accommodate  it  to  a  chimney  whose 
walls  in  front  were  remarkably  thin,  I  was  surprised  to  find,  npon 
lighting  the  fire,  that  it  appeared  to  give  oat  more  heat  into  the  room 
than  any  fireplace  I  had  ever  constructed.  This  effect  was  quite  im- 
expected  ;  but  the  cause  of  it  was  too  obvious  not  to  be  immediately 
discovered.  The  fi-ime  rising  from  the  fire  broke  against  the  part  of 
the  back  which  sloped  forward  over  the  fire,  and  this  part  of  the  back 
being  soon  very  much  heated,  and  in  consequence  of  its  being  very 
hot  (and  when  the  fire  burned  bright  it  was  frequently  quite  red-hot), 
.it  threw  off  into  the  room  a  great  deal  of  radiant  heat.  It  is  not  pos- 
ble  that  this  oblique  surface  (the  slope  of  the  back  of  the  fireplace) 
'could  have  been  heated  red-hot  merciy  by  the  radiant  heat  projected 
by  the  burning  fuel  ;  for  other  parts  of  the  fireplace  nearer  the  fire, 
and  better  situated  for  receiving  radiant  heat,  were  never  found  to  bo 
M>  mncb  bested ;  and  hence  it  appears  that  the  combined  heat  in  the 
eorreot  of  smoke  and  hot  vapor  which  rises  from  an  open  fire  may  be, 
■t  IcMt  in  part,  stopped  in  its  passage  up  the  chimney,  changed  into 
ridiaat  heat,  and  afterward  thrown  into  the  room. 

"  This  opens  a  new  and  very  interesting  field  for  experiment,  and 
bids  fair  to  lead  to  important  improvements  in  the  construction  of 
fireplaces.  .  .  .  But,  as  1  mean  soon  to  publish  a  particular  account  of 
these  fireplaces,  with  drawings  and  ample  directions  for  constructing 
then,  I  will  not  enlarge  further  on  the  subject  in  this  place.  It  may, 
however,  not  be  amiss  just  to  mention  here  that  these  new  invented 
fireplaces  not  being  fixed  to  the  walls  of  the  chimney,  but  merely  set 
down  upon  the  hearth,  may  be  used  in  any  open  chimney  ;  and  the 
chimneys  altered  or  constructed  on  the  principle*  here  recommended 
are  ptuiirnlarly  well  adapted  for  receiving  them." 

Of  recent  years  "  lean-over  "  backs  have  been  reinvented  and  iipar- 
ingljr  naed.  The  "  Milner  "  back  is  excellent.  It  bums  fuel  well,  and 
gives  out  a  great  heat.  But  it  is  extravagant  in  consumption,  xadem 
ooQtroUed  by  the  "  Economiser.'^ 

Captain  Douglas  Oalton  saw  the  virtue  of  the  "  lean-over,"  and 
adopted  it  in  the  grate  which  goes  by  his  name.  The  "  Bee-hive " 
hank  was  tbe  same  in  principle  and  very  good,  and,  having  a  very 
anaU  grid,  was  economical. 

Tbe  "  Rifle "  back  gives  an  admirable  fire,  little  short  of  perfcc- 
tkio  ;  but  observation  shows  that  the  "  tall  "  flame  extends  far  bcyood 
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tha  beod,  sn<]  U  tiicrcfora  soon  lost  as  a  heating  factor,  the  heat  being 
wasted  in  the  chimney. 

FTom  the  commencement  of  my  study  of  the  fireplace  qnestion  the 
value  of  the  "  lean-over  "  haa  not  only  taken  firm  hold  of  my  fancy, 
Imt  my  aense  of  its  importance  has  been  growing  in  intensity,  until  I 
■aw  tbat  tlio  best  constmction  must  show  the  greatest  possible  extent 
of  "  lean-orer  "  that  could  be  obtained  without  sacrifice  of  other  im- 
portant details  of  construction.  How  to  accomplish  this  will  appear 
in  considering  the  fifth  rule. 

Bcuc  IV.  "  The  bottom  of  the  fire,  or  grating^  should  be  deep  from 
hrfort  badkieard,  probably  not  lesx  than  nine  inchce  for  a  email  room, 
•or  More  than  tJeven  inches  for  a  large  room."  This  is  a  corollary  to 
Bala  IIL  We  can  not  possibly  have  the  back  of  the  fireplace  ovcr- 
kmgiBg  the  fire  when  there  is  a  shallow  grid.  If  for  no  other  reason 
than  the  demands  of  the  "  lean-over,"  depth  of  fire-space  is  essential. 
Bat  there  is  gain,  thereby,  in  another  direction.  It  affords  plenty  of 
iWNa  for  the  burning  fuel  to  lie  down  close  to  the  grid,  and  away 
finm  avift  air-currents,  and  prevents  the  tendency  of  the  fire  to  bum 
boUow. 

On  this  point  Rumford  has  a  word  to  say :  "  But  as  many  of  the 
grates  now  in  common  use  will  be  found  too  large  when  the  fireplaces 
are  altered  and  improved,  it  will  be  necessary  to  diminish  their  ca- 
ptcitiea  by  filling  up  with  pieces  of  fire-brick.  But,  in  diminishing  the 
eapaeitie*  of  grates,  care  must  be  taken  not  to  make  thorn  too  narrow, 
L  e.,  too  shallow. 

"  The  proper  depth  for  grates  for  rooms  of  middling  size  will  be 
from  six  to  eight  inches.  Bat,  where  the  width  (i.  e.,  depth)  is  not 
more  than  five  inches,  it  will  be  very  difficult  to  prevent  the  fire  going 
oot-" 

"  Where  grates  designed  for  rooms  of  middling  size  are  longer 
(and  broader)  than  fourteen  or  fifteen  inches,  it  will  always  be  best  to 
diminish  their  length  by  filling  them  up  at  their  two  ends  by  fire- 
brick." 

Rruc  V,  "  77ie  eidee  or  'covings*  of  the  fireplace  should  be  in- 
eBiud  to  one  anotfteras  the  sides  of  an  equilateral  triangle"  (Fig.  2). 
The  working  out  of  this  rule  has  cost  me  much  thought  and  experi- 
It  was  worked  out  more  or  less  empirically  with  a  view  to 
certain  objects,  and,  having  attained  thera,  I  discovered  that  I 
had  nnwittingly  selected  the  sides  of  an  equilateral  triangle.  It  is  of 
aome  im|>ortance,  and  may  be  of  interest,  to  tell  how  the  question 
In  ray  earlier  fireplaces  the  sides  or  "  covings "  were  parallel 
other,  and  had  the  defect  that  they  radiated  most  of  their  heat 
to  the  other,  not  into  the  room,  with  the  probable  result  that 
maeh  of  snch  beat  would  eventually  escape  up  the  chimney. 

It  waa  clear,  then,  that  the  sides  must  bo  set  at  an  angle  with  the 
back,  M  as  to  face  toward  the  room.     Bat  at  what  angle  ?    My  firat 
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riments  were  dct*nniije<l  by  the  shape  of  •  -'r  bricka 

'  in  the  market.     These  determined  the  im  i  of  the  si 

be  such  that,  if  prolonged,  they  -would  meet  at  a  right  angle.  Thi»  ia 
the  angle  laid  down  by  Rumford  aa  the  angle  of  selection,  bnt  as  the 
largest  angle  admissible  in  a  good  fireplace.  This  angle,  howeTcr, 
brought  me  into  difficulties  with  ray  "  lean-over  "  back.  The  opcnnesi 
of  the  angle  made  the  back,  as  it  ascended,  spread  out  so  rapidly  that 
what  was  gained  in  width  waa  lost  in  height.  Moreover,  my  critics 
objected  to  its  appearance  as  ugly.  What,  then,  i^honld  determi' 
inclination  of  the  sides?  The  point  was  thus  determined:  >.-  ^ 
that  a  heated  brick  throws  off  the  greatest  amount  of  radiant  heat  at 
a  right  angle  with  its  surface,  the  "  covings "  should  be  at  such  an 
inclination  to  each  other  that  the  perpendicular  line  from  the  inner 
margin  of  one  "  coring "  should  just  miss  the  outer  margin  of  the 
opposite  "  c-oving."  Where  the  "  covings,"  aa  in  my  earlier  attempts 
and  in  Count  Rumford's  fireplaces,  are  at  aright  angle  to  each  other, 
this  perpendicular  line  misses  the  opposite  margin  by  several  inchex. 
It  wa«  clear,  therefore,  that  the  inclination  might  be  made  more  acute. 
Guided  by  this  idea,  and  having  determined  the  principle  on  which 
the  shape  of  the  grate  should  depend,  an  inclination  was  arri^ 
which  turned  out  to  l>e  an  angle  of  60°,  i,  e.,  the  inclination  of  th, 
of  an  equilateral  triangle. 

Count  Rumford  came  very  nearly  to  the  same  conclusions:  "I 
have  said,  in  my  essay  on  chimney  fireplaces,  that  where  chimneys  are 
well  constructed  and  well  situated,  and  have  never  been  apt  to  smoke, 
in  altering  them  the  '  covings '  may  be  placed  at  an  angle  of  135° 
with  the  back  ;  but  I  have  expressly  said  that  they  should  never  ex- 
ceed that  angle,  and  have  stated  at  large  the  bad  consequences  that 
must  follow  from  making  the  opening  of  a  fireplace  very  wide,  when 
its  depth  is  very  shallow." 

RcLK  VII.  "  Tht  'lean-over*  at  the  hack  should  he  nt  mi  anglt  of 
70°  "  (Fig.  1). — Commencing  at  a  level  (A)  corresponding  with  the  top 
of  the  front  bars,  and  leaning  forward  at  an  angle  of  70°  with  the 
horizontal  line  of  the  hearth,  the  back  should  rise  to  such  a  point  that 
the  angle  where  it  returns  toward  the  chimney  (B)  should  be  vertical- 
ly over  the  insertion  (C)  of  the  cheeks  of  the  fire-grate.  This 
(B)  will  be  about  twenty -eight  inches  from  the  hearth,  or  sixteen  ;.  _ 
es  from  the  top  of  the  fire,  and  about  three  and  a  half  to  four  and  a 

I  half  inches  from  the  front  line  of  the  fireplace,  according  to  the  eiie 
of  the  grate.  These  points  will  be  obvious  from  the  vertical  section 
of  the  fireplace  here  shown,  and  from  C,  Fig.  2. 
So  far,  in  the  fireplaces  built  after  my  rules,  the  height  of  the  grid 
from  the  hearth  has  been  taken  at  two  bricks,  or  six  inches,  and  the 
height  of  the  bars  from  the  grid  also  at  two  bricks,  or  six  inches.  It 
follows,  therefore,  that  the  lean-over  commences  at  twelve  inches  from 
the  hearth.     It  is  possible  that  a  better  angle  than  70'  may  cventuaJly 
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fouatl — such  as  an  angle  of  00° — but  commencing  a  few  inche« 
to  ihe  fire  »o  as  not  to  loiter  the  angle  B  where  the  lean-over 
I  to  the  chimnev. 


I    i   3    ♦    J  <    y   B    9   W  l(   1/2   ,-«Aa. 


I     I     I     I     r 


'0  II  in 


-/  fief.. 
Pro.  1. 


Rn.E  Vlll.  "The  ghape  of  the  grate  should  he  baaed  upon  a  square 
imirtin'  '   ■'  an  equilateral  triangle,  (he  size  to  vary  in  constant 

T^opfyr'  .-tc  side  of  the  square  "  (Fig.  2). — The  Bhape  of  the  grate, 

i ,  i«  arrived  at  in  the  following  way :  Describe  a  square,  D,  of 
w;r   •,  -'.f  Hilis  shall  bo  eight,  nine,  or  ten  inches,  according  to  the  size 
of  th-:  r.-.iti.  within  an  equilateral  triangle,  E,  the  two  sides  of  whicVx 
rou  xxiz.— ]0 
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»Lall  represcDt  the  "covings"  of  the  fireplace,  and  the  ba^e  the  1 
line  of  the  tircphicc,     Frora  each  front  angle  of  (be  et^uAng  mTj{ 
line  from  D  to  C,  to  the  "  covings  "  or  sides  of  the  triangle,  at  an  wag 
Df  45"  with  the  front  line  of  the  fireplace.     These  tw-    ' 
ide  of  the  square  from  which  they  arc  drawn,  form   \ 
grid.     The  back   line  of  the  grid  does  not  corre«pond  with  the 
responding  side  of  the  square,  bat  is  carried  one  and  a  half  inch  iti 
thcr  back,  so  as  to  give  greater  depth  to  the  grate,  and  allow  the  fife»J 
brick  back  to  overhang  the  back  of  the  grid  to  the  extent  of  ODeuil 
a  half  inch  (see  A,  Fig.  I)  before  it  ascends  aa  the  "lean-over." 


Pia.  1. 


The  diagram  of  the  grate,  with  the  square  and  triangle  on  which  it 
is  based  in  dotted  lines,  will,  I  hope,  m.-vke  this  description  sufficiently 
intelligible.  Whenever  a  grate  on  this  principle  proves  too  hot  for 
a  room,  and  in  summer  when  a  smaller  fire  is  needed,  the  size  should 
be  reduced  in  xcidth  by  triangular  fire-bricks  at  each  side,  which  reduce 
the  fire-space  to  a  square,  with  the  addition  of  the  one-aiid-a-lialf-incli 
"flpace  under  the  back.  This  rule  secures  sufiicient  depth  from  front  t« 
back,  and  a  constant  proportion  between  depth  and  width,  whatercr 
be  the  size  of  grate, 

Rct-k  IX.  "  The  tlits  in  the  ffrating,  or  grid,  should  be  nam>», 
perhaps  one  fourth  inah/or  a  titting-room  grate  and  good  eoaL,  tArtt 
eighths  for  a  kitchen-grate  and  bad  coal." — When  the  slits  are  larger, 
small  cinders  fall  through  and  are  wasted. 

Rule  X.  "The  front  bars  shordd  be  vertical,  that  ashes  may  nol 
lodge  and  look  untidy  ;  asirrovr,  fierhaps  one  fourth  inch  in  ihieknett, 
so  as  not  to  obstruct  hcnt ;  and  close  together,  perhaps  thrt^  fourths  qf 
an  incA  apart,  to  as  to  prevent  coal  and  cinder  from  fa/ling  on  tkt 
hearth"  (Fig.  3). — It  is  too  soon  to  judge  as  to  the  lasting  powvreof 
one-fourth  inch  bars.     Those  in  one  of  my  own  grates  arc  round,  ud. 
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Ukd  a  half  njoDlhs'  liaily  wear,  show  no  sign  of  bnming  away. 
ootf  fourth  inch  by  one  half  inch,  or  cvt-n  by  two  thirds  of 
,  mi^ht  perhaps  resist  lire  better,  if  the  one-fourth-inch  round 
Tlic  bars  are  so  arran<»ed  that,  if  one  fails,  it  can 
I  have  round  bars  about  one  third  of  an  inch  in 
amctcr  at  preseat  on  trial  in  tny  kitcben-rangc. 


I   t  3  <^  f  /  7  8 
I    <    I    I    I    I,   I    ■    I 

F)a.  a 

LB  XI.  "  There  should  be  a  rim  one  inch  or  one  and  a  half 
(h  depth  round  the  lower  insertion  of  the  vertical  bars"  (Fig. 
-The  object  of  this  is  to  conceal  the  ash  at  the  bottom  of  the  fire, 
enable  the  front  cinders  to  bum  away  completely  by  protect- 
;.|heni  from  the  cold  air.    This  rim  (F)  contributes  greatly  to  tidi- 
jd  a«  a  rule  will  prevent  the  need  of  any  sweeping  up  of  the 
ing  the  day. 
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Rule  Xll.  "  Tttt  chamber  under  the  firt  should  /x  cIomJ  iy^ 
ehitid  or  economizer^'-   (G,  Figs.  1  and  3). — This  Las  bven  »ir«a^H 
spoken  of,  and   described  ae  the  central    principle  which  eohuci^l 
■  greatly  the  value  of  all  the  rest.  ^| 

I      Ri;tK  XIII.  "  W hfiieocr  a  Jireplace  it  constructed  on  theet pri>^^^ 
\j>lea,  it  rituat  be  borne  in  mind  that  a  greater  body  of  heat  it  aeaa^M 
Outed  about  the  hearth  than  in  ordinary  Jireplacet.     If  titere  be  M^ 
Mtatt  doubt  whither  wooden  beams  rmty ponsibly  run  under  the  htartK- 
mtone^  then  un  ash-pan  should  be  added,  leith  a  double  bottom,  the  spact 
r.ietwe«n  l/u!  ttco  pUites  bei/iy  JUl^d  xcith  artifcial  aslesius,  '  aliTj-irool.' 
two  inc/iet  in  thickness." 

Rule  XIV.  "  A  Jircptact  on  this  coniitruction  mii^t  not  Oc 
in  a  party  wall,  where  there  is  no  j^rcjectinff  chimney-breast,  o 
hhtated  back  should  endanger  woodwork  in  a  room  at  the  other  side." 
'        Haring  now  •worked  up  rules  for  the  constmction  of  an  ofFectiw 
fireplace,  let  us  consider  what  benefits  result. 

1.  Jiconomy  of  Fuel. — I  have  already  stated  that  my  own  erperi- 
enco  of  the  application  of  the  "  Economizer  "  to  all  my  original  6re- 
places,  including  kitchen  and  scullery,  was  a  saving  of  more  than  one 
I  fourth.     Friends  who  have  followed  my  advice  report  various! ' 
Ps  sixth  to  one  third.     The  saving  in  the  Leeds  Infirmary,  aci  ^ 

to  returns  supplied  to  me  by  Mr.  Blair,  the  general  manager,  hu 
been  nearly  a  sixth,  amounting  to  nearly  one  hundred  tons  in,  the 
year.  What  the  saving  in  the  fireplaces  constructed  on  the  best  nJci 
may  be  I  can  not  say,  probably  about  the  same  degree  of  savioft, 
with  a  large  iucrease  of  heat  given  into  the  room.  My  conviction  ia 
that  such  fireplacea  make  one  ton  of  coal  give  out  as  much  heat  into  a 
room  as  two  tons  would  yield  if  burned  in  the  worst  forms  of  tht 
nearly  obsolete  register-stove. 

S.  Jteduction  of  Soot. — ^Tfais  is,  perhaps,  from  a  national  point  of 
view,  the  roost  important  point  in  connection  with  our  subject — and 
yet  it  is  the  portion  of  it  in  which  my  evidence  is  the  most  defective. 
I  can  only  offer  you  my  general  impression  that  there  is  a  very  im- 
portant reduction  in  the  amount  of  soot,  an  impression  based  upon 
observation  of  the  smoke  issuing  from  chimneys  where  *'  Economii- 
ers  "  are  in  use,  and  of  the  diminution  of  soot  falling  about  my  own 
house,  which  is  confirmed  by  the  testimony  of  Miss  Gordon,  La<ly 
Superintendent  of  the  Leeds  Infirmary,  as  to  the  Icfiscned  amount  of 
soot  which  finds  its  way  info  the  wards. 

3.  Jteduction  of  Ash-pit  Hefuse. — This  point  is  clearly  proved  by 
the  fine,  snuff-like  powder,  free  from  cinders,  which  I  show  ;  and  by 
the  fact  that  the  whole  produce  in  the  ash-pit  of  my  Ic;     '        <"      ' 

for  one  week  was  contained  in  one   ash-pan,  and   v,  

pounds.  ^M 

Danger  of  Jure.  —  Seeing   th.it  improved   fireplace   coustruooV 
involves  increased  heat  about  the  hearth,  an  actual  danger  of  firo  will 
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CKSted  whrrc  the  heartbBtone  rests  on  wood,  unless  the  hearth 

If  be  protecteil.     It  was  therefore  my  duty  to  find  out  a  means  of 

ecting  ihe  hearth.     With  this  view,  esperiments  have  been  made 

-{MUis  with  double  bottoms  and  a  small  air-space  between  the 

aDd  the  hearth.     The  results  are  shown  in  the  specimens  of 

•vool,  wood,  etc.,  which  have  been  exposed  under  ash-pana  of 

constructions.     My  conclusion  is  that  two  inches  of  artificial 

St  the  bottom  of  an  ash-pan  wonld  render  any  hearth  safe. 

tA  an  ash-pan  may  be  named  a  "  Hearth- Protector."     Another  cau- 

sboiUd  be  given  against  erecting  one  of  these  improved  fireplaoee 

bere  there  is  no  projecting  chimney-breast,  lest  there  should  bo  in- 

ifieieat  depth  of  brick  between  the  back  of  the  fire  and  the  wood- 

of  s  room  at  the  other  side. 

"  JRifcAot  Refu.ae.^'' — In  some  households  there  are  certain  portions 

Idtcben  refuse  which  are  apt  to  find  their  way  into  the  dnst-bin, 

latead  of  the  pig-tub.     You  here  see  the  remains  of  refuse,  consisting 

celery-stalks,  potato-parings,  etc.,  which  have  been  roasted  in  a 

■m  eage  underneath  my  kitchen-fire  in  the  chamber  closed  by  the 

^^koomizer."     The  wire  cage  is  necessary  to  allow  the  heat  to  reach 

^^kder  surface  of  the  refuse. 

^^^bving  now  for  four  years  done  my  best  to  persuade  the  public  to 
ike  neosarea  in  reference  to  fireplaces  which  will  confer  upon  them 
nriDg  in  the  cost  of  fuel,  a  saving  in  the  labor  of  servants,  an  in- 
in  the  warmth  and  comfort  of  rooms,  a  lessening  of  the  soot  in 
atraoophere  of  towns,  and  a  possibility  of  reduction  of  scavenging 
Itet,  it  is  no  little  satisfaction  to  feel  that  my  views  are  at  last 
oldng  way,  and  acquiring  a  momentum  of  their  own. 

It  only  remains  for  me  now  to  bring  my  address  to  a  conclusion 
ith  the  words  of  the  Roman  poet — 

"  JN'on/Umum  etfulgore,  ted  exfumo  dare  lucem." 

Hob.,  Ass.  Post. 

-which  I  will  translate  in  the  words  of  one  of  our  greatest  Latin 
iholars,  the  late  Professor  Coningtou  : 

"  Xot  smoke  from  firo  my  object  is  to  bring, 
But  fire  from  smoke,  a  verjr  different  thing." 


SCRATCniNG  m  THE  ANIMAL  KINGDOM. 

Bt  PBoneuoB  6AMD£L  LOCKWOOD. 

^OR  nearly  two  weeks,  one  midwinter,  my  studies  were  pleasantly 
interrupted  by  a  nightly  visit  of  that  funny  arachnidan, /Vw^^n- 
ivm  di/rntvin.  Say.    We  often  hear  it  called  Daddy-long-legs,  which 
England  is  given  only  to  the  long-legged  dipter3n,the  TVpttla, 
-flv.     iiy   visitor's  domicile  was  a  nook  somewhere  in    the 
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library.     As  appearancea  are  often  deceptive,  it  won^i  -taf*  to 

pntlicatea  literary  taste  of  my  bookish  rinitor,  but  the  >  -  ioms- 

urc'd  trait  aiid  ]>cda]  sprawl  over  my  written  pag«  did  suggest  tbs  us 
■■1  critic.     And  yet,  to  use  a  trade-phrase,  wit!.  >r'«ini^H 

pJialangium  did  uot  "sLso  iip  murh."     Its  eu  i  bo^ 

was  exactly  s  quarter  of  an  inch  in  length,  and  an  eighth  wide  at  its 
thickest  part.  Of  its  eight  legs,  each  one  in  the  shortest  p&ir  measitrsd 
an  inch  and  five  eighth.s,  and  in  the  longest  pair  the  measurement  tXr 
oeeded  three  inches,  a  considerable  spread  for  so  little  timber.  Tbo* 
was  quite  a  good  understanding  between  us.  It  would  allow  me  to 
touch  the  long,  thread-like  legs  with  my  pen,  and  even  to  lift  otte  vp 
above  the  others,  and  the  queer  thing  would  keep  the  limb  raised  for 
several  minutes,  precisely  as  I  would  leave  it,  as  if  it  were  bypitotixcd. 

The  phalanginm  is  a  member  of  a  tribe  of  the  spiders  known  u  tli« 
Pi'iUpalpi,  because  the  palps  or  feelers  end,  like  the  feet  of  many 
ill-,  rts,  in  a  claw,  sometimes  a  pair,  thus  making  a  forceps.  After  my 
tickling  his  perambulators,  Daddy  seemed  to  have  got  his  ideas  started, 
for,  baring  adjusted  bis  octapodal  bighne.os  upon  my  manuscript  in 
most  a<3mirable  equipoise,  he  began  the  delectable  exercise  of  scratch' 
ing  his  legs.     I  am  sure  that  the  operation  was  enjoyable  (■  1« 

to  mo  the  sight  was  very  interesting.     If  Captain  Cuttle  - .  Lud 

it  necessary  to  try  the  flexibility  of  a  whip-stock,  it  is  suppossblo  that 
he  would  take  the  handle  in  bis  left  hand,  and  with  a  i  '  moUon 
pass  the  whip  for  its  entire  length  through  the  iron  ho".  i  oenred 

for  his  right  hand.  The  whip  would  thus  take  on  a  loop-like  oarrvy 
and  would  straighten  itself  out  with  somewhat  of  a  snap.  Jost  io 
this  way  did  my  spider  scratch  his  slender  legs — for  one  at  a  time  were 
these  long  elastic  limbs  passed  through  the  hook  of  the  palp,  when  tfaa 
limb  would  bo  bent  like  a  loop  or  bow  in  the  process,  and  as  it  left  tli* 
hook  or  claw  by  its  elasticity  would  do  so  with  an  almost  whip-like 
snap. 

The  higher  one  ascends  the  animal  scale  in  such  observation!,  the 
more  pronounced  is  found  this  habit  of  scratching  the  sktn-surfac«  of 
the  body.  Individually,  Maud  S.  and  Coomassio  may  bo  "  too  high- 
toned  "  for  such  a  practice.  Hut  these  creatures  are  coddled  out  of 
conscience  by  the  groom,  who  has  the  comb  and  the  brush  almo5t 
always  on  their  pelts  ;  hence,  if  these  "high-bloods"  come  not  to  the 
scratch,  it  is  because  the  scratch  comes  to  them.  Cushie  and  Dray, 
put  upon  their  own  resources,  enjoy  hugely  a  good  rubbing  oelf-ad- 
ministered  against  a  tree  or  post. 

Happening  one  day  in  my  lady's  boudoir,  I  picked  from  the  cabinet 
what  I  took  for  a  pretty  bit  oi  bric-a-brac.     It  was   n        '  rn, 

about  fourteen  inches  long,  not  thicker  than  one's  ^u.  tus 

daintily  turned.  At  one  end  was  attached  a  pretty  little  hand  deftij 
wrought  in  ivory.  It  could  not  be  called  a  fist,  for  I  noticed  that  tbe 
fingers  were  only  half  closed,     The  nails  were  well   dcrdupcd,  and 
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rends  or  ■  '  ■  ro  set  in  a  line.     This  artistic  trifle  Rocmed  to 

no  mmde  for  ^•  ■  ial  purpose.     A  whisper  from  a  friend  t-Dligbt- 

fti«d  my  wonderment — "  A  back-scratch."  I  caught  at  once.  Now, 
I  hare  r*4d  of  a  toy  formerly  common  in  England,  which  at  fairs  or 
apoD  occasions  of  a  crowd,  would  be  passed  over  the  back  of  a  rustic, 
when  it  maile  a  noise  like  the  tearing  of  cloth,  and  suggestive  of  a 
not  behind,  to  the  poor  man's  dismay.  This,  too,  was  called  a  "back- 
•Bralch."  But  that  was  simply  the  vehicle  of  a  bit  of  mischief.  My 
lady's  b»ck-!ior3tch  was  for  use  in  that  very  much  out-of-the-way  place 
between  the  shoulder-blades.  This  bandy  implement,  though  an  arti- 
cle of  etrfw,  was  in  the  line  of  luxury,  although  the  amenities  woold 
hardly  approve  the  indulgence  before  eyes  polite. 

Hie  above  reminds  how  gingerly  and  faulty  the  treatment  of  the 
word  is  by  the  lexicographers.  One  would  think  it  only  meant  {o 
abrade,  lacerate,  excoriate,  whereas  how  common  the  usage  by  which 
it  lignifies  to  titillate  with  mild  friction  I  The  Latin  expresses  the  ac- 
tion nicely,  grahcrc  nttcm  hvilcr  ttngite,  which  in  good  English  is 
^jimply — to  rub  the  skin  lightly  with  one's  nails.  Pliny  has  aures pe- 
^HpSko,  scratching  the  ears  with  the  feet,  which  suggests  the  experience 
^^^■^St  tourist  in  Italy  who  rode  a  mangy  maro.  The  beast  had  a 
^^Hrbabit  of  stopping  to  scratch  her  ears,  and,  the  hind-feet  being 
used  for  that  purpose,  the  thighs  of  the  rider  received  all  the  benefit 
of  the  operation,  which,  like  tickling  with  a  brickbat,  was  too  crude 
for  real  comfort.  But  the  ungulates  generally  arc  bunglers  at  this 
tridt,  tltongb  not  insensible  to  opportunity,  as  witness  when  oar 
neighbor's  cow  got  into  the  lawn,  and,  wild  with  delight,  went  tearing 
tliroagb  the  soft  evergreens,  our  pretty  arbor-vitie  trees,  which  was  so 
much  nicer  than  rubbing  against  a  fence. 

It  behooves  to  confess  that  Nature  h.as  been  a  niggard  in  this  mat- 
ter nnto  man,  having  done  less  for  him  in  this  lino  than  she  baa  for 
tbtt  beasts  that  perish.  "The  paragon  of  animals"  is  the  victim  of 
imtation  from  eczema  in  a  hundred  forms  and  degrees.  Though  hav- 
ing already  thrown  a  stone  at  the  lexicographers,  here  goes  another, 
for  we  mast  cite  from  memory  that  churlish  dictionary-maker,  Dr. 
John«on,  who  wrote  in  the  first  edition  of  his  dictionary,  "Oa.t — a 
gnUB  osed  in  England  to  feed  horses  ;  in  Scotland,  men."  This  was 
^Jperj  nnbecoming.  But  the  food  has  much  to  do  with  the  condition 
^^k  tbe  cuticle.  Hence  we  put  together  the  Scotsman's  "  oaten  cakes  " 
^^■mI  tbe  legend  of  the  benevolent  nobleman  who  set  up  scratching- 
^^^OSts  in  tbe  streets  of  Edinborgh,  and  the  canny  benediction  of  each 
Mer  of  tbem,  "(lod  bless  the  Duke  of  Argyll  1 " 

Oti    •'      T^ysical  or  rather  physiological  side  of  the  qnestion,  a 
good   .  _lit  be  said  for  this  mild  friction  of  the  skin.     Near  the 

mrftoo — ^liiat  is,  just  under  the  scarf,  or  epidermis — the  capillaries, 
^aoet  microscopic  blood-veins,  abound  in  well-nigh  infinite  numbers. 
jitcb  of  tbeee   minute  carriers  or  distributors  of   the   crimson  life- 
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Btpeam  has  along  it«  si<lcs  its  eoniplemcnt  of  ner?c5  nc*i '  -•M 

liclwcen  these  nen-e-fibers  lieu  the  uudifEerentiated  proU>pl;i:— ,      ..lo* 
BtuflT,  ^hich  is  the  supply  of  constructive  matter  for  tlie  oso  of  thcae 
tiny  builders,  for  out  of  tbis  life-matter,  or  bioplattm,  v  's 

built.     But  even  mortar  may  ncud  qaickeaing— so  this  lift  ly 

beoome  too  passive,  that  is,  quasi  torpid.  These  ncrvoos  6brillai  mn 
the  olectric  wires,  and  gentle  friction  ia  the  dynamo  to  generate  the 
mysterious  fluid  and  quicken  tbc  conductivity  along  the  linos. 

Strange  to  say,  this  scratching  bos  also  its  psyebological  side.  Let 
a  puuie  be  propounded,  and  why  on  the  instant  does  the  nonplaaed 
one  institute  a  rummaging  for  an  idea  in  the  hirsute  thatch  of  his 
cranium?  And  everybody  does  it,  even  he  "of  the  front  of  Jore 
himself"  more  than  the  beetle-headed  clown.  Wo  asked  an  ezplana- 
tipn  of  our  encyclopedic  friend  who  "  knows  it  all,"  and  (jaotod  to  bim 
the  wcll-wom  distich ; 

"  Be  mindful,  when  inrcntion  fulx, 
To  scratch  roar  bead  and  bite  your  nails." 

Upon  the  word  he  began  disheveling  his  carefully  bmshcd  ba 
ing  it  was  "  a  poser,"  and,  by  way  of  compliment,  that  it 
slow  "  ;  to  which  our  response,  "No,  it's  Swift"  ;  at  which  ho  laogbed, 
though  he  had  quite  missed  the  point,  for  he  rejoined  that  be  alwayv 
tbonght  us  "a  little  fast." 

It  is  truly  wonderful  how  lavishly  and  admirably  Nature  baa  gifted 
many  animals  for  this  very  exerciBo  of  scratching  lightly  with  the  claws. 
At  my  feet  He  Tom  and  Dick,  two  good  friends.  The  former  is  a  fine 
young  Maltese,  tbe  latter  an  old  black-and-tan.  The  cat's  claws  are 
very  sharp,  the  dog's  are  less  so.  Both  animals  are  clean  and  in  good 
condition,  yet  both  appear  to  take  delight  in  a  good  scratching  at  the 
back  of  the  head,  and  especially  behind  the  ears.  The  hind-foot  is  the 
instrument  used,  and  with  what  delicacy — yes,  nicety,  or  precision  of 
.idjustment !  So  rapidly  does  that  foot  move,  that  it  makes  a  fan-like 
shadow  ;  and  so  exact  the  distance  at  which  the  keen,  protruded  claws 
are  set,  that  it  secures  only  a  delicate  touching  of  the  parts,  producing 
the  pleasant  titillation  of  the  tonsorial  brush.  Any  coarser  adjustrarnt 
of  those  needle-pointed  hooks  and  the  blood  would  flow  from  the  lacer 
ated  skin. 

But,  even  more  than  with  the  mammals,  is  this  cuticular  titill.ition 
a  necessity  with  the  ordinary  fishes  ;  and,  since  they  have  ncith'-r 
bands  nor  feet,  how  is  this  want  in  their  case  gratifled  ?  I  have  wit' 
itessed  the  operation  many  times,  yet  fear  a  failure  to  adequately  de- 
scribe it.  The  scaly  coating  of  a  fish  needs  an  occasional  cleaning,  at 
docs  the  copper  sheathing  of  a  ship  ;  for,  with  both,  a  foal  si 
pedes  progress  through  the  water.  On  c.ich  side  of  a  typic. 
thin  line,  known  as  the  lateral  line.  It  is,  in  fact,  a  mucous  canal,  from 
which  issues  at  the  will  of  the  animal  a  lubricating  fluid,  which,  spread 
over  its  scaly  sheathing,  lessens  friction,  and  so  fauilitates  moveraoit 
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h  Uie  water.  This  mucoos  line  is  raade  ap  of  rows  of  pores,  wbich 
ommoiucate  with  the  Blime-secrcting  glands.  Lcydig  discovered  that 
Moh  of  tbeee  oil -prod  nccrs  bad  its  own  nerve,  thus  constituting  a  series 
•f  aeose-organsi.  And  very  delicate  is  their  sense,  as  by  them  the  fish 
pnget  the  weight  uf  the  water-mass,  also  the  direction  and  resistance 
of  correat^.  But  associated  with  these  nerves  arranged  in  tufts,  or 
trattons,  arfi  air-cells,  hence  it  seems  certain  that  the  fish  is  able  to 
*ppreciat«  vibration  in  water,  whose  wave-lengths  are  larger  than  are 
those  of  sound.  The  faculty  of  appreciating  the  waves  of  light,  wc 
esll  seeiDg,  and  similarly  of  sound,  he.iring,  whose  waves  are  much 
hrger  than  those  of  light.  But  our  scaly  subject  is  endowed  with  a 
third  wave-measuring  sense,  in  wbich  possession  it  out-paragons  '*  the 
psn^n"  himself.  It  can  appreciate  the  trills  or  waves  of  water 
tibflstion,  and  of  this  faculty  our  language  has  no  word  to  express 
the  name. 

Now,  these  oil-yielding  tubes  above  described  may  get  clogged,  or 
the  glands  become  torpid.  Ilere,  then,  are  sense-organs  to  declare  the 
state  of  affairs.  Hence  arises  the  necessity  for  the  animal  either  to 
dcas  qS  its  body  armor,  or  to  stimulate  into  activity  the  indolent  or- 
gans. And,  in  fact,  in  other  ways,  fishes  have  their  own  eczema,  or 
disesaes  of  the  skin.  Sometimes  there  is  a  blistering  or  deterioration  of 
Uw  oatls,  and  sometimes  a  species  of  Saprolcffnia,  a  fungous  parasite, 
■eta  ap  a  floculent  growth  on  the  cuticle.  For  any  of  these  instances 
friction  is  the  only  remedy,  and  its  exercise  is  unquestionably  pleasant 
to  the  fish. 

Bat  bow  can  a  fish  scratch  itself  ?  Sometimes  in  the  way  of  Cusbie, 
M  when  she  rushed  through  the  evergreens.  So  a  fish  will  often  dart 
Ikfotigh  a  dense  clump  of  soft  water-weeds.  But  this  amounts  to  lit- 
Ue  else  than  a  gentle  titillation.  The  scaly  sheath  is  not  to  be  cleansed 
so  eaailj.  I  have  seen  the  performance  many  times,  and  by  sever.il 
speoias,  bat  none  have  so  much  interested  roc  in  this  respect  as  the  sun- 
ibb.  Take  the  one  best  known  to  the  pin-hook  anglers,  and  often 
called  "pumpkin-seed."  There  is  a  bowlder  with  a  smooth,  clean  snr- 
faoe.  The  fish  is  steady  ;  its  big  eyes  seem  of  a  sudden  to  glow  with 
a  blae  light.  Every  fin  is  set,  even  to  the  dorsal,  which  bristles  with 
its  keen  spines.  The  fish  seems  aiming  for  that  stone.  The  propul- 
■ioa  most  come  from  the  caudal  and  the  side  fins,  but  mostly  from  the 
tamer.  All  these  give  a  simultaneous  blow  against  the  water  ;  at  the 
same  time,  as  if  it  were  in  the  way,  the  top-sail — that  is,  the  dorsal — falls 
and  is  snngly  reefed.  All  this  is  done  in  a  moment,  and  such  the  force 
that  the  ficb  truly  darts,  threatening  to  butt  its  nose  against  the  rock. 
The  qieod  is  high,  but,  just  ere  the  rock  is  reached,  there  is  a  marvcl- 
ovsljr  sadden  bend  of  the  body,  the  most  convex  point  being  the  exact 
ipot  which  18  to  be  scratched.  Though  very  rapid,  so  well-timed  is 
move''  1  so  nice  the  adjustment  of  the  position,  that  the 

Qi   .iiij'Muit,  of  rub  or  friction  is  correctly  received,  and  the 
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parity  it  was  perfectly  harmless.  It  is  closely  related  to  two] 
stADces  which  occur  in  the  hutaan  Bytstem  in  its  normal  coo^ 
namely,  ncarine,  one  of  the  constituents  of  the  brain,  and  cholio 
which  is  present  in  the  bile.  iJy  putrefaction,  nenridine  and  the  ratb 
harmless  choline  are  transformed  into  neurine,  which  is  highly  poison- 
ous. It  is  a  remarkable  fact  that  neurine,  which  is  identical  with 
mnscarine,  the  poisonous  principle  of  a  toad-stool  (Af/ariexts  miura- 
ring),  and  which  is  a  normal  constituent  of  the  human  sysl<rm,  shoald 
prove  BO  destructive  when  introdaced  into  the  body  from  aa  out«ide 
source. 

Tbo  proof  that  the  poisons  of  putrefaction  are  of  a  rhrmical  nature 
is  of  the  utmost  iraportunce,     Tlie  fact  affords  an  c      '  f  thcfll 

presence  of  }>otson8  which  have  been  found  in  corj'  ■   ^        <{  tafS| 

examination  in  cases  where  murder  was  suspected  ;  for  the  poisoai 
formed  by  putrefaction  bear  a  certain  resemblance  to  the  .alkaloids  of 
the  hemlock,  strychnine,  veratrine,  etc.  Thus,  there  was  fonnd  in  tbc 
corpse  of  General  Gibbone,  in  Rome — whose  sndden  death  excited  a 
suspicion  that  he  bad  been  murdered  by  bis  servant — a  virulent  poi- 
son, which  occurs  in  the  larkspur.  However,  the  rare  occurrence  of 
this  poison  led  to  a  more  careful  examination  of  the  substance  found 
which  indeed  bore  a  great  resemblance  to  the  vegetable  poison 
fcrred  to,  but  was  ultimately  recognized  as  having  been  formed  in  the 
corpse,  for  Professor  Selmi,  of  Bologna,  obtained  the  same  substance 
from  the  corpse  of  another  person,  where  every  suspicion  of  poiaoning 
was  excluded. 

Brieger  was  eminently  suQcessful  in  the  preparation  of  the  pois 
found  in  corpses,  and  which  are  termed  "ptomaines"  by  cbemistHi  { 
According  to  his  investigations,  they  are  created  by  the  patref»c-| 
tion  of  white  of  egg,  meat,  fish,  cheese,  gelatine,  and  yeast,  all  of  j 
them  snbstances  used  as  articles  of  food.  The  presence  of  moisture  i$\ 
an  essential  condition,  whence  it  follows  that  the  moist  mixture  of 
sausage-filling  is  especially  well  adapted  to  the  formation  of  ptomainM. 
In  accordance  with  this  is  also  the  observation  that  a  great  many  casn 
of  poisoning  have  occurred  after  the  consumption  of  sausage  or  of  finli 
that  had  been  kept  damp.  A  careful  supervision  of  the  markets  and 
a  destruction  of  all  spoiled  food  of  animal  origin  should  be  strictly 
insisted  upon — especially  so,  aa  it  is  known  that  the  poisons  of  putre-  ^ 
faction,  when  once  formed,  are  not  to  be  destroyed  by  boiling  or  bjH 
roasting.  The  action  of  the  ptomaines  is  more  virulent  when  they  an* 
introduced  into  the  circulation  through  wounds  than  when  they  we 
brought  into  the  stomach.  Cuts  and  other  wounds  received  wh 
dissecting  corpses  h.ave  often  been  the  cause  of  blood-poisoniii' 
in  death.  The  savagea  of  the  New  Hebrides  arc  not  only  a< 
with  the  properties  of  poison  of  this  kind,  but  make  use  of  it  in  thrir 
wars.  They  plunge  tbc  points  of  their  arrows,  which  ar«  made  of 
human  bones  and  provided  with  grooves,  into  a  corpse,  about  a  week 
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then  coat  them  with  the  sap  of  a  c?rtain  creeping  plant.  Bo- 
eharging  the  arrow  ibey  dip  it  into  water.  A  serious  wound 
by  Buch  an  arrow  is  inevitably  followed  by  death  in  from  three 
iajB.  Report  aa  to  a  similar  practice  comes  from  the  Narrin- 
ibabitantii  of  South  Australia.  They  are  said  to  wound  their 
\  by  sptint«ra  of  bone  previously  plunged  into  corpses  nnder- 
^utrefaction. 

>b  Doepler,  in  his  "  Theatmm  Po^narum,"  mentions  a  method  of 
ig  wells,  the  account  of  which  was  formerly  discredited,  bat 
torae  plausible  in  the  light  of  modern  researches.  He  states 
pple  suffering  from  leprosy  took  of  their  blood,  mixed  it  with 
ud  toad-spawn,  formed  little  pellets  of  the  mixture,  and  threw 
lets  weighted  with  stones  into  the  wells.  Many  people  who 
rom  these  wells  were  taken  with  the  same  disease,  and  some  of 
Ad.  This  happened  in  the  reign  of  Philip  V  of  France,  who 
all  lepers  cognizant  of  the  outrage  to  be  burned,  and  the  Jews, 
>re  accused  of  being  the  instigators  of  the  crime,  to  bo  perse- 

it  many  who  drank  of  such  water  should  become  leprous  seems 
lely,  inasmach  as  the  partaking  of  spoiled  food  causes  eruption 
ikin,  nettle-rash,  etc.,  in  many  persons  ;  chiefly  are  these  symp- 
I  be  noticed  after  eating  spoiled  fish.  Of  course  the  effects  are 
prions  with  some  persons  than  with  others.     Some  people  are 

Slire  that  partaking  of  fish,  seemingly  fresh,  will  cause  them  in- 
4raoe  ;  others  are  liable  to  suffer  from  a  peculiar  eruption  of 
1  after  eating  crabs  or  lobsters.  Possibly  the  meat  of  these 
k,  even  when  in  the  normal  condition,  contains  neurine  sufficient 
rt  its  influence  on  persons  susceptible  to  it,  while  it  may  not 
rthers  at  all.  In  the  maize-porridge  which  is  called  "  polenta," 
lich  is  the  chief  food  of  a  certain  class  of  Italian  working-men, 
B  formed,  by  putrefaction,  during  the  hot  months,  a  poison 
causes  "  pellagra."  This  is  an  eruption  of  the  skin,  resembling 
las,  which  grows  worse  in  time  and  finally  induces  death. 
>onnection  with  this  subject,  the  investigations  of  Ponchet  must 
rred  to.  Pouchet  isolated  a  ptomaine  from  the  excreta  of  chol- 
enta,  which  seemed  to  possess  highly  poisonous  properties,  for, 
ic  tried  to  crystallize  the  salt  he  had  obtained,  he  inhaled  the 
and  eighteen  hours  later  was  seized  with  chills  and  cramps  in 
lbs,  while  he  also  experienced  an  irregular  pulse  and  nausea 
I  vomiting.  His  assistant,  who  was  not  so  much  exposed  to  the 
was  taken  ill  with  the  same  sym})toms,  but  not  to  the  same  ex- 

I  development  of  cholera  and  the  processes  of  putrefaction  are 
to  tbo  agency  of  minute  living  organisms,  the  bacilli,  a  great 
"   ■  ive  been  found  in  c.^908  of  putrefaction  and  infeo- 
'     >fes8or  Brieger  has  discovered  in  both  fresh  meat 
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ad  nteat  undergoing  patrcfaction,  also  in  the  white  of  eggs,  tbe 
poisonous  neuriUine  from  which  is  formed  the  poisonoiw  ncurioe. 
bnoilli  deconi])ose  the  ncuridine  and  form  neurine  from  it.     Spread 
fitib  they  geocrale  muscarine,  the  virulent  poison  alito  fotiud  in 
"fcin  toad-atools.     These  bacilli  hence  produce  a  y><>cu1tar  pt 

cording  to  the  soil    in  which  thoy  hapj>cn    to   be   growing, 
hare  as  an  instance  tbe  poison  of  the  pellagra  and  of  cl>olera,  wi 
when  formed  in  the  human  eysteni,  will  exercise  a  most  deadly 
upon  it. 

In  every-day  life,  too,  the  ptomaines  very  often  give  proof  of 
presence.     Heretofore,  however,  such  cases  have  not  alwaya  lic«n 
nndcrstood.     The  frequent  Inflammations  of  tbe  fingers   of  peni 
engngc'd  in  washing  dishes,  etc.,  are  due  to  this  cause.     The 
of  putrefaction,  so  easily  formed,  need  only  enter  into  a  Bcratdi 
abrasion  of  the  skin,  and  they  will  cause  a  slight  poisoning.    This 
commonly  termed  having  a  "sore  finger,"  and  is  rather  onpli 
but  is  generally  soon  cured.     The  best  remedy  for  the  evil  is 
with  soap,  which  acts  like  a  mild  disinfectant. 

The  investigation  of  these  poisons  of  putrefaction  is,  howe' 
no  means  brought  to  an  end  by  the  results  reached  thiu  far.    Ala 
remains  to  be  done  in  order  to  solve  the  new  questions  constani 
arising.     So  far  as  practical  life  is  concerned,  it  is  evident  that 
food,  be  it  of  vegetable  or  of  animal  origin,  must  be  regarded 
suspicion  as  soon  an  the  first  signs  of  decomposition  become  m 
able.     Especially  should  great  care  be  taken  in  tiroea  of  epid 
Ilygiene  alone,  in  kitchen  and  cellar,  is  competent  to  guard  againit 
the  evil ! — Trauelated for  tlte  Popular  Science  MonthJt/ from  Dahrim, 


EELS  AND  THEIR  TOUKG. 

EELS  are  among  the  mysteries  of  this  world.     In  spite  of  tbi 
in  which  Dame  Science  has  persistently  poked  her  nose  into  moct 
thinps,  and  has  harried  them  and  laid  them  bare,  she  has  sm 
finding  out  but  little  about  eels  and  their  mode  of  life.     Hi 
would  be  rash  to  go  as  far  in  our  confession  of  ignorance  aa  a 
temporary  recently  did,  and  declare  that  "  we  know  next  to  nol 
of  eels  bcj'ond  the  periods  of  their  migration."     If  we  knew  not 
more  than  that,  we  should  indeed  know  but  little,  as  in  many  placet 
eels  never  migrate  at  all,  but  grow  fat  and  flourish  from  year  to 
in  the  pond  or  lake  where  they  were  bom,  without  ever  leaving  ii 
seek  the  brackish  water  of  cstu.iries  which  some  ant' 
necessary  to  their  existence,     Tbe  same  writer  who  m.  ■ 
remark   asserts   that   the    distinction    between   "  sboTel-nosed  '*  vA 
" pointed-Doaed  "  eela  is  purely  "  fanciful,"  and  accouota  for  the  differ- 
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Eboe  by  nyiog  that  "  most  fish  develop  a  ehovcl-nose  when  they  are 
foitiog  ap-stream."  If  this  were  tbe  case,  an  eel  would  have  a 
boroI-iUNun  in  the  spring  and  a  sharp  nose  in  the  autumn  1  ^iucb  a 
ia|iftbility  of  altering  his  features  would  be  certainly  open  to  envy  ; 
Mtt,  anfortunatcly  for  this  theory,  the  structure  of  the  two  fish  is 
aalcrially  different,  and  the  single  fact  that  the  shovel  or  broad-nosed  j 
^  has  .  ■  -Ired  and  fifteen  vertebr®,  while  his  sharp-nosed  rcla- 
live  onl;  ,  ^es  one  hundred  and  thirteen  is  sullicient  to  prove  the 
■allacy  of  \he  idea  that  the  two  fish  are  identical.  | 

Of  fresh-water  eels  as  apart  from  their  mighty  cousin  the  conger, 
'hrr^  are  throe  distinct  kinds — the  eliarp-nosed  eel,  the  broad-nosed  or 
•uthed  eel,  and  the  snig.  Of  these  three,  the  sharp-nosed  eel 
.o  u>.^>..  tbe  largest  fish  and  the  best  eating,  though  some  prefer  the 
lBig^««l  as  having  a  saperior  flavor.  The  snig,  however,  in  spite  of 
|to  eatcelicnce,  has  not  the  same  value  as  the  sharp-nosed  eel ;  for  it 
MMom,  if  ever,  attains  more  than  half  a  pound  in  weight.  The  sharp- 
KMed  eel,  on  the  contrary,  attains  an  enormous  size.  One  on  record 
JMt  was  taken  in  the  Medway,  not  far  from  Rochester,  weighed 
ihirty-foar  pounds,  measured  six  feet  in  length,  and  bad  a  girth  of 
iveoty-five  inchen.  Another  eel,  taken  in  Kent,  weighed  forty  pounds 
lod  meauuired  five  feet  nine  inches.  Yarrell  speaks  of  having  seen  at 
Qtmbridge  tbe  preserved  skins  of  two  which  had  weighed  together 
Wly  pounds  ;  tbe  heavieKt  twenty-Bcven  pounds,  the  other  twenty-thrco 
ptNndaL  But  these  instances,  though  not  to  be  regarded  as  apocry- 
pbal,  mre  still  very  exceptional ;  and  a  very  fair  average  weight  for 
iharp-aosed  eels  is  six  pounds.  Eels  of  even  ten  pounds  weight  are 
Kit  ooinmon,  and  Mr.  Frank  Buckland  speaks  of  one  of  that  size  as 
>cnig  the  largest  be  had  ever  seen.  From  time  immemorial  eels  have 
ilwsya  bevn  much  esteemed  by  epicures,  more  perhaps  in  ancient  days 
ium  ihey  are  now.  Aristotle  and  Aristophanes  both  mention  eels  in 
terms  of  high  praise ;  indeed,  the  former  may  be  considered  to  have 
known  more  about  eels  than  the  contemporary  wo  have  already  re- 
Terrcd  to,  for  he  recognized  at  least  two  distin<-t  species  of  eels.  By 
IJm  Egyptians  eels  were  regarded  with  great  abhorrence,  as  the  embodi- 
nent  of  an  evil  demon  ;  but  other  nations  did  not  share  the  prejudice, 
Tor  tbe  BoDOtians,  who  were  celebrated  for  their  eels,  used  them  as 
HHSed  offerings.  Misson,  in  his  "Travels,"  tells  of  a  vow  made  by 
Um  rohttbitants  of  Tcrracina,  a  seaport  of  Italy,  when  besieged  by  the 
rarkn.  They  vowed  fo  offer  twenty  thousand  eels  a  year  to  St. 
Bwwdict  if  he  would  deliver  them  from  their  peril.  Whether  a  fond 
■naory  of  stewed  eels  touched  the  saint  we  do  not  know,  but  the  siege 
ITM  ratiM^,  and  the  Benedictine  monks  got  their  eels  every  year  from 
the  viftaoos  and  grateful  inhabitants.  The  Venerable  Bede  mentions 
Ji«ed-fl«herie«  of  Britain  in  bis  "  History  of  the  Anglo-Saxon  Church," 
Ud  an  {n«fanc<j  is  quoted  of  the  magnificence  of  the  famous  Arch- 
liktiop  TliomaD  ii  Beckei  that,  when  be  traveled  in  France,  "be  ex- 
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Mndi'd  the  large  sum  of  a  hundred  shillingB  in  a  dish  of  eels."  Aefl 
^M  who  could  now  sit  down  to  cope  with  a  dish  of  eels  of  tho  nJnfl 
of  five  pounds  would  indeed  have  gastronomic  capabilities  likely  tfl 
make  an  alderman  die  of  envy.  But,  in  the  eating  of  eeU,  exoclknH 
as  they  are,  it  is  well  to  remember  the  advice  given  in  the  audenfl 
medical  book  entitled  "  Regimen  Sanitatis  Salernise  "  :  H 

'*  Who  knoiTs  not  physic  shoold  be  nice  and  rbolco  B 

In  eating  eels,  because  they  hurt  the  voice.  I 

Both  cfls  and  cbeoso,  without  good  store  of  wine  H 

'Well  drunk  with  them,  ofTeud  at  anj  time."  H 

For  a  long  time  the  most  extraordinary  theories  were  acccptefl 
regarding  the  hirth  of  young  eels.     Aristotle  believed  they  eprso^ 
from  the  mud  (wherein  he  was  not  far  wrong,  as  eela  deposit  tbcfl 
spawn  in  mud  and  sand) ;  Pliny  maintained  that  young  eels  drrefl 
oped  from  fragments  separated  from  the  parents'  bodies  by  rubbtBH 
against  rocks  ;  others  supposed  that  they  proceeded  from  the  carcaMM 
of  animals  ;   Ilelmont  declared  that  they  came  from  May-dew,  "4 
gave  the  following  receipt  for  obtaining  them  :  "  Cat  Dp  two  tsrfl 
covered  with  May-dew,  and  lay  one  upon  the  other,  the  gramy  1*41 
inward,  and  then  expose  them  to  the  heat  of  the  sun  ;  in  a  few  houifl 
there  will  spring  from  them  an  infinite  quantity  of  eels."     Of  llufl 
ancient  superstition  of  one's  childhood  that  horso-hairs  cut  up  ani 
deposited  in  water  would  turn  into  eels  it  is  hardly  neceasaiy  to  sixaM 
for  who  can  not  remember  those  unpleasant  little  boltleix,  erst  ii>4|H 
medicine,  which  garnished  one's  nnrsery,  in  which  the  propagaoH^I 
eels  from  horse-hair  was  carried  on  with  the  profound  faith  of  cbOfl 
hood?     Eels  generally  shed   their  spawn   in  April,  and,   wbea  imI 
hindered,  they  almost  invariably  choose  an  estuary,  where  they  KatUq 
the  spawn  loosely  in  the  sand  or  soil.     But  that  an  annual  visit  to  tbt 
sea  is  by  no  means  necessary  to  their  existence  is  proved  by  tb«  fact 
that  many  eels  who  inhabit  inland  ponds  and  lakes  never  visit  Ike 
sea  at  all.     A  gentleman  digging  in  the  month  of  October  in  iha 
gravel-banks  of  the  river  Slour  found  the  place  "  alive  with  yo 
eels,  some  of  them  scarcely  hatched,  at  the  depth  of  from  five 
fifteen  inches";  and  at  one  of  the  meetings  of  the  British 
tion  for  the  Advancement  of  Science  a  member  stated  that  be 
seen  a  considerable  number  of  young  eels  rise  up  through  a  sna 
opening  in  the  sand  at  the  bottom  of  a  small  stream,  the  Ravea 
bourne.     The  greater  number  of  eels,  however,  do  visit  the  sea,  an 
the  "  passing  up  "  a  river  of  the  young  eels  is  one  of  the  most  ca 
0U8  sights  of  natural  history.     This  passage  of  yonng  ccl»  is  call* 
eelfare  on  the  banks  of  the  Thames ;    and  it  has  been  thought  by 
some  that  the  term  elver,  which  on  the  banks  of  the  Severn  is  osfd 
indiscriminately  for  all  young  eela,  is  a  corruption  of  the  word  ttt- 
J'art.    In  the  Thamee  this  eef/itre  takes  place  in  tbe  spring,  ' 
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Hb  in  tjie  summer  ;  and  some  idea  of  the  numbers  of  these  yoaog^ 
Hfeach  about  three  inches  long,  may  be  gathered  from  the  reo- 
53  of  Dr.  William  Roots,  who  lived  at  Kingston  in  1832.     lie  cal- 
Nlated  that  from  sixteen  to  eighteen  hundred  passed  a  given  point 
In  Ibe  Bpaoe  of  one  minute  of  time.     These  baby-eels  travel  only  by 
iay  and  ro*t  by  night.     In  large  and  deep  rivers,  where  they  probably 
isd  the  current  strong,  they  form  themnelves  into  a  closely  compacted 
Dompany,  "  a  narrow  but  long-extended  column,"  as  it  has  been  de-  1 
icribod  ;  but  in  less  formidable  streams  they  abandon  this  arrangement 
ind  tnvcl,  each  one  more  or  less  at  his  own  sweet  will,  near  the  bank, 
rfae  peraeTerance  of  these  little  creatures  in  overcoming  the  obstmc- 
iMMis  they  may  encounter  is  quite  extraordinary.     The  largo  flood- 
[itea,  loinetimes  twenty  feet  high,  that  arc  to  be  met  with  on  the 
rhamea  would  be  sufficient,  one  would  imagine,  to  bar  the  progress 
d  a  Ssh  the  size  of  a  darning-needle.     But  young  eels  have  a  wholc- 
KMDC  idea  that  nothing  can  stop  them,  consequently  nothing  docs.    As 
MM  writer  nays,  speaking  of  the  way  in  which  they  ascend  flood-gates   | 
ind  racb  like  barriers,  "  Those  which  die  stick  to  the  posts ;  others 
irbich  get  a  little  higher  meet  with  the  same  fate,  uutil  at  last  a  suffi- 
jfa^  layer  of  them  is  formed  to  enable  the  rest  to  overcome  the  diffi- 
Hgr  of  the  passage."     The  mortality  resulting  from  such  "  forlorn 
kopes  "  greatly  helps  to  account  for  the  difference  of  number  between 
h»  apward  migration  of  young  eels  and  the  return  of  comparatively 
'tm  down-stream  in  the  autumn.     In  some  places  these  baby-eels  are 
Bocii  aoagbt  after,  and  are  formed  into  cakes  which  are  eaten  fried. 
>li  ooe  oocMion  at  Exeter  two  cart-loads  of  these  little  fish,  not  larger 
baa  darning-needles,  were  sold,  each  cart-load  weighing  four  hundred- 
vdght.     They  were  sold  for  fourpence  per  pound.     The  term  elver, 
vhich,  as  we  have  said,  is  in  some  places  indiscriminately  used  to  de- 
tote  all  young  eels,  in  reality  only  belongs  to  the  "transparent  "  eels 
vhkb   are  occasionally  found  among  their  more  opaque   brethren. 
[lw«e  elvers  arc  so  transparent  that  most  of  the  internal  organs  and 
he  a<.*tioD  of  the  heart  and  blood-vessels  can  easily  be  seen.     Little  is 
jiovo  of  them.    They  are  not  supposed  to  form  a  distinct  species,  for 
hey  hare  been  found  with  the  characteristics  of  both  sharp-nosed  and 
•road-nosed  eels.     They  have  been  met  with  in  the  rivers  in  January 
a  well  aa  in  June,  and,  even  when  caught  and  confined  in  a  tank,  they 
a  DO  way  grow  out  of  their  peculiar  transparency  ;  so  they  have  re- 
one  of  the  many  mysteries  of  the  eel  family  till  now.     They 
It  interesting  to  study  on  account  of  this  transparency.     One 
I  greatest  peculiarities  possessed  by  eels  is  that  they  have  a  seo- 
ritu.itcd  in  the  extremity  of  their  tails  ;  of  course,  in  the 
It  elvers  the  action  of  this  heart  can  be  more  easily  noted 
ibo  ordinary  eels.     In  all,  however,  its  action  is  plainly  mani- 
cat,  (VpcciaJly  if  the  fish  has  been  out  of  water  any  time  or  exhausted, 
I.  fad  known  io  the  street  Tenders  of  live  eels,  who  therefore  are  care- 
rot  XXIX. — 17  . 
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Lfal  to  corer  tbeir  eeb  with  sand  to  hide  the  cMidal  polBstiona.    Or. 
I  ?*«*■*■■"  Hall,  who  in  1831  discoTered  thu  secondary  heart  of  the 
nel,  akys  of  it  that  "the  action  of  this  caudal  heart  is  enitrclj  isr 
Bidapandent  of  the  fiulmouiu  heart;  itrhile  the  latter  beat 
ffamsx  beat*  one  huodred  aud  nxxiy  times  in  a  minate.     i  ^^^ 

for  a  Terj  long  time  after  the  influence  uf  the  pulmonio  heart  is  I 
r  tirdy  remuTod."    It  is  probably  owing  to  thix  oandal  heart  thai 
ud*a  tail  is  so  highly  sensitive  aud  so  strong.     Eels  can  almost 
Bdar  tails  like  hands  ;  as,  for  instance,  if  confined  to  a  tank  or  bark 
l^ey  will  grasp  the  edge  with  this  band-like  tail,  and  by  its  help 
hheiDselres  bodily  over.      Eels  are  very  clean  feeders  ;   if  possik 
■they  like  their  food  alive,  and  in  all  eases  it  is  most  essential  tlatf 
I  feboald  be  fresh.     Even  the  slightest  taint  is  too  much  for  their  k<| 
MeiMe  of  smell  and  taste.     They  are  sometimes  seen  cropping 
BeATea  of  water-cresses,  and  other  aquatic  plants,  as  tboy  float 
BB  the  water  ;  but  as  a  rule  their  food  is  altogether  animal.     They  I 
I  immense  devonrers  of  spawn  of  all  kinds  of  fish.     Tlierc  are  < 
lnretl*kiiown  spawning-grounds  in  the  Korfolk  Broads,  where  the  i 
nad  bresra  collect  in  vast  numbers  to  spawn  in  the  spring.     To  I 
Mraonds  the  eels  follow  in  hundreds.    Mr.  Davies,  in  his  pleasant  1 
•  on  "Norfolk  Broads  and  Rivers,"  speaks  of  this  habit  of  the 

and  adds :   **  Too  can  hear  the  eels  sacking  away   at   the  spai 
Lin  tbe  weeds  ;   and  they  gorge  themselves  to  such  an   extent 
Ittey  win  lie  motionless  on  their  backs  on  the  gravel,  with  dts 
btoanohs ;  and  when  caught  by  the  bab  they  will  frequently  die  i 
■Bg  tbe  night,  instead  of  living  for  days,  as  an  eel  will  otherwise  ( 
^  a  boat." 

There  are  a  good  many  ways  of  catching  eels  ;  the  commonest,  of 
rOOorse,  being  by  the  eel-bucks  which  are  so  often  to  be  met  with  oa 
Uw  Thames.  Eel-bucks  that  are  intended  to  catch  the  sharp-noaed  W 
|Iro((-mouthed  eels  are  set  against  the  stream,  .and  are  set  at  nigbt,  M 
rBKwe  two  descriptions  of  eels  feed  and  run  only  at  night.     Tbe  tn!^ 

eel,  which  is  chiefly  found  in  Hampshire,  feeds  by  day  ;  and  fishenncn 
LhsTC  found  by  experience  that  snigs  are  only  taken  in  the  eel-buck*  if 
nbey  are  set  tciM  the  stream,  instead  of  against  it.     In  Norfolk,  where 

immense  quantities  of  eels  are  caught  every  year,  the  capture  is  most- 
kly  effected  by  eel-sets,  which  are  nets  set  across  the  stream,  and  in 
bbicfa  tbe  sharp-nosed  eel  is  the  one  almost  invariably  taken.  RpciiIm 
IImm  eel-wla,  however,  the  Norfolk  Broadracn  also  fish  for  eels  with 
^babe,**  vbtdi  can  hardly  be  called  sport  in  any  sense  of  the  tcna. 
phe  "bab,*^  or  "dod,"  as  it  is  sometimes  called,  is  a  number  of  lob- 
■MrsM  tlmaded  on  pieces  of  worsted,  and  all  tied  np  in  a  bun' 
Knllke  a  nnall  mop.     The  bab  is  then  tied  on  to  the  end  of  a  c<'r 

tachod  to  a  stoat  pole.  The  eel's  teeth  get  entangled  iu  the  wonted 
|9a  fooo  as  he  attempts  to  take  the  bab,  and  he  can  then  be  lifted  o«t 
pf  tbe  water  eitber  into  the  boat  if  the  angler  be  in  one,  or  elae  al- 
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9c3  to  drop  off  the  lice  into  a  pail,  which  the  angler  sboald  place  on 
•  baakata  coDveiiient  distance  from  his  standing-place.  Norfolk 
InfabefB"  frequently  catch  four  stone  weight  of  eels  to  a  boat  per 
^t,  «apeciaUy  in  the  spawning-grounds.  Night-lines  are  also  much 
wA  for  evis.  These  are  long  lines,  weighted  heavily  at  each  end  and 
th«  middle,  and  garnished  with  baited  hooks  one  yard  apart. 
Mggliag,"  imtnorlalized  by  Mr.  Bumand  in  his  "  Happy  Thoughts," 
ooeof  tl»e  most  favorite  ways  of  catching  eels,  and  '' stichering,"  a 
■npshire  method,  is  perhaps  one  of  the  most  amusing,  though  the 
Icbarer  probably  catches  fewer  eels  than  any  other  eel-hunter.  The 
'  cpparat  Its  used  is  an  old  sickle,  worn  short  and  chipped  so  as  to 
kt  something  of  a  saw-like  edge  ;  this  is  tied  firmly  on  to  a  light 
iout  twelve  feet  long.  Armed  with  these  the  sticherers  betake 
res  to  the  watcr-meadowa.  In  the  wide,  deep  drains  used  for 
ra  ceia  abound,  and  the  object  of  the  sticherer  is  to  thrust  the 
dclo  ander  the  eel's  body,  and,  with  a  sudden  hoist,  to  land  him  on  the 
tnk,  from  which  he  is  transferred  to  the  bag.  That  there  is  every 
■■••,  when  on  a  stichering  party,  of  having  your  eye  poked  ont,  or 
mr  Mur  cawn  off,  of  course  only  adds  the  necessary  amount  of  dan- 
ir  mnd  pleararablc  excitement,  without  which  all  sport  is  tame.  Of 
I  forms  of  eel-capture,  however,  there  is  none  to  compare  to  spear- 
g,  of  which  there  are  two  methods.  The  Norfolkmen  mostly  ose 
piri  if?d  of  four  bro.ad  blades,  spread  out  like  a  fan,  between 

i  ^et  wedged.     These  are  mounted  on  long,  slender  poles, 
lie  them  to  be  thrust  into  the  mud,  where  the  "  picker  "  notices 
»nbbles  rise  which  denote  the   presence  of  "  Anguilla." 
I  of  this  kind  takes  place  chiefly  in  winter,  but  there  is  an- 
her  form  of  this  sport  called  "sun-spearing,"  which  is  much  sought 
ler  in  the  Irish  loughs  daring  the  months  of  June  and  July.     In  the 
rly  Bunny  mornings  at  that  time  of  the  year,  when  the  water  seems 
be  principally  composed  of  sunbeams,  with  a  little  hydrogen  and 
ygen  ikdded,  the  sun-spearer  sallies  forth  in  any  little  boat  he  can  lay 
I  hands  on.    Standing  up  in  the  bows,  and,  if  alone,  using  bis  spear 
propel  the  boat  gently  along,  ho  steals  over  the  crystal  waters  of 
kiougfa.     Presently  he  sees  the  gleam  of  the  "silver"  eel  as  he  lies 
ly  at  length  on  the  sandy  bottom.     The  spearer  takes  aim  ;  there 
idden  "  splitting  of  the  atmosphere,"  as  Mark  Twain  would  say, 
,  aad  either  Anguilla  comes  up  writhing  on  the  twelve  close-set 
t  of  the  snn-spear,  or  the  spearer  has  taken  a  header  into  ten  feet 
If  the  latter  is  a  tyro  at  the  apparently  simple  art  of  sun- 
log,  it  may  safely  be  prognosticated  that,  if  he  makes  acquaint- 
the  eel  he  is  after,  the  meeting  will  be  more  likely  to  lake 
n'ater  than  above  it. 
Eels  hsTo  the  immense  merit  in  the  eyes  of  all  careful  people  that 
tf  more  tiian  repay  any  cultivation  ]>estowed  upon  them.     There  is 
ray*  •  deouuid  for  eel»,  and  they  never  seem  to  be  out  of  eeaaon. 
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Loodon  market  is  liod  from  HoIlAod,  tbe  eels  Ixif) j 

Bgbl  over  aliv«  in  ^  15.     Queen  Etizabetij  gsre  a  fm 

mooring  to  these  Dutch  akoots,  and  this  pririlege  has  been  taken  ad- 
of  Qp  to  the  present   time.    The  Dutch   eela,  I>  re 

moch  inferior  in  flavor  to  tbe  English,  and  it  wcni-  rr 

rhat  of  a  pitr  that  they  ghouM  have  almost  a  mooopolj  of  tht 
market.    Tbe  Norfolk  eels,  that  are  caaght  in  such  bnge  qui- 
re oearij  all  sent  to  Birmingham  and  the  Black  Countrr.    lo 
bI>  are  looked  upon  with  abhorrence,  con«eqaentIr  eei-MiR>' 
r  WKf  bs  aud  Dot  to  exist  there,    in  Ireland,  howerer,  the  ecl-fi8be^ 
MB  in  raonDOQslj  Taluable ;  the  ecl-weira  on  tbe  Erae  are  said  ta 
in  fire  or  six  tbonsand  pounds  sterling  a  jew.    At  Balliaodaic 
[  fta  eei-fidieries  were  found  to  greatlj  increase  in  Talne  bj  hangnif 
elj  plaited  ropes  of  straw  or  hay  orer  anj  obstraetions   which 
[troald  be  likely  to  bar  the  course  of  the  elvers  npnitream.    Tb«w 
rtopes  act  as  ladders,  up  'which  the  clrers  dimb,  and  the  irniaiini 
Bsal  destrnction  we  hare  already  spoken  of  is  arertod.     Eels  coat 
^bttt  little  to  coltirate,  never  fail  to  find  a  good  market,  and  are  ooe  of 
the  richest  and  most  nntritious  forms  of  food  poaaible  to  6od  ;  sanly, 
>  therefore,  in  all  questions  of  cheap  food-sapply  tbey  ahoald  noam 
tbe  bigfaeet  attention.    The  late  Mr.  Frank  BacUaod  shoved  hi*  nsiai 
(rood  aense  when  he  declared  that  the  English  eel-fiaheries  were  not 
derdoped,  and  that  they  desenred  oonaideimblj  nore  atteatiaa 
I  thejr  had  hitherto  got.    That  they  shonM  aooo  g<eft  this  atteotktt^ 
■at  be  the  hope  of  all  those  who  do  not  like  to  see  tbe  good 
Katan  eoMcnptaooaly  thrown  aside  and  disregarded. — t. 
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hard  Buniy  botanists  who,  maktBg  the  bat 

I  of  tnA  material  which  cm  large 

\  exteoNTe  and  M««r«f«^nrt  ^d^ 

Noae  aaoog  them,  perfaap»— or* 

!«fCM»— haa  itamm  better  work  in  thie  Use  and 

I  Dr. Geoege  Eagelaaiui.   "Hon 

ymm*  ^^  m,y%  Dr.  Asa  Gtaj,  ia  hb  aiceteh  of  him,  "hk 

.  ;^a*  ill  thia  AMniTT — ooe  of  thcat  hb  tarriTor — dedicated 


oki^rptcal  geaos  of  plants,  a  aativa  of  tbe  plains  orer 
the  voanf  iauajgnot  oo  Ua  arriral  wandered  foiitaij 
Snee  thaa  Bha  aana  of  BtagohBann  haa,  by  hii_ 
.   :  i|j»  beeooM  BsalterablT  asofodated  with  t    ~ 
.  ^.  ^>uku<is  the  aohhat  cooif e«  in  tbe  Rocky  Mq 


*k»*  laMriy 


in  tbe  wttiU,  and  with  most  of  tbe 
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{at«d  spvdes,  as  well  as  with  many  other  plants,  of  which  perhaps 
■Ar  the  annale  of  botany  may  take  areount." 

^HsoBOB  ExGEi.MAXN  was  bom  at  Frankfort-on-the-Main,  Febmary 
1^1609,  and  died  in  St.  Louis,  Missouri,  Febmary  4,  1884.  He  came 
pf  %  family  of  clergymen  who  bad  been  settled  for  several  generations 
IS  pMtors  at  Bacharach  on  the  Rhine,  and  was  the  eldest  of  thirteen 
tfaUdren.  Hi»  father  was  director  of  a  school  for  girls  at  Frankfort, 
!Je  went  through  the  nsual  course  of  gymnasial  instruction  in  that 
nty,  and  there  acquired  his  taste  for  scientific  studies,  which  was 
^AmaimtfBii.  ander  the  inspiration  given  by  the  Leuckcnbcrg  Philo- 
^^^^  Society,  a  body  to  which  the  journey  of  Rupell,  one  of  its 
bcoilten,  in  Nubia,  Kordofan,  Arabia  Petriea,  and  Abyssinia,  had 
jiven  considerable  renown.  In  the  spring  of  1827,  when  he  was 
■l^iteeD  ^exn  old,  he  entered  the  University  of  Heidelberg,  where  he 
B«t  aa  fellow-students  Alexander  Braan,  who  afterward  became  an 
miiieat  botanist,  and  Carl  Schimper,  whose  name  is  associated  with 
Jm  early  history  of  phyllotaxy.  A  close  fellowship,  which  lasted 
ibvpBgh  Brauo's  life,  sprang  up  between  him  and  Braun,  and  they 
nre  accustomed,  at  their  evening  meetings,  to  discuss  questions  of 
.Im;  pbytiology  and  morphology  of  plants.  Here  he  also  met  and 
nade  friends  with  Agassiz,  who  afterward  became  a  brother-in-law  of 
BraoaV  In  1628  he  removed,  in  consequence  of  a  political  incident 
II 1'  "^i?.  to  the  University  of  Berlin,  whence,  after  two  years  of 

■esiu -jere,  he  went  to  Wllrzburg,  and  there  took  the  degree  of 

Doctor  of  Medicine  in  1831.  His  graduating  thesis,  "  De  Atitholi/si 
fYodromu*"  a  morphological  dissertation  on  the  study  of  monstrosi- 
ties,  illustrated  with  his  own  drawings,  was  an  important  contribution 
X>  teratology,  and  his  held  a  prominent  place  in  the  literature  of 
kMn>bology.  Having  been  brought  under  the  notice  of  Goethe,  who 
jH^  forty  years  before  published  an  essay  on  the  morphology  of 
KiDtti,  only  four  weeks  before  his  death,  that  great  author  testified 
Ida  appreciation  of  the  mastery  which  the  young  botanist  had  attained 
if  tlM  ubjevt  by  offering  to  present  to  him  the  unpublished  notes  and 
iktUdies  which  he  had  accumulated.  £ngclmann''8  original  mann- 
leripC  of  the  thesis,  with  his  drawings,  is  now  preserved  in  the  library 
)f  the  Herbarium  of  Harvard  University. 

fbts  pamphlet,  written  in  Latin,  and  that  not  the  most  classic,  has 
compared,  in  "  Nature,"  by  Mr.  Maxwell  F.  Masters,  with  the 
iborate  "  filcSmens  de  Teratologic  V6g6talc  "  of  Moquin-Tan- 
nearly  ten  years  later,  or  in  1841.  Moquin's  work,  says 
,  "  is  written  in  a  style  which  even  a  foreigner  can  read 
iHtll  picsrare.  Ita  method,  too,  is  clear  and  symmetrical ;  but  when 
ire  compare  the  two  works  from  a  philosophical  point  of  view,  and 
souider  that  the  one  wsis  a  mere  college  essay,  while  the  other  was  the 
irork  of  a  professed  botanist,  we  must  admit  that  Engelmann's  treatise, 
■^rja  it  goes,  affords  evidence  of  a  deeper  insight  into  the  nature 
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sad  witnm  of  tbe  deTiAtions  from  the  ordioaiy  oouformation  of  pbal 
thaa  does  that  of  Moquin." 

Eogelmatin  epent  a  part  of  1632  in  Paris,  in  the  stadj  of  nieJic 
aad  science,  along  with  Hraan  and  AgaMiz.     Some  •  ' 
had  d«<nmined  to  make  investments  in  land  in  the  3  pi 

ley,  and  one  of  them  had  settled  in  Illinois,  near  8t.  Louis.  The 
oUwn  inrited  him  to  visit  the  coantry,  as  an  agent  for  them,  and  Iw 
■Mepted  the  proposition,  being  moved  to  do  so,  one  of  bis  hiograpfam 
■nggests,  by  tbo  erpcctation  of  finding  in  America  an  interesting  I 
of  botanical  research.  lie  sailed  from  Bremen  in  September,  IS 
landed  in  Baltimore,  after  a  voyage  of  six  weeks,  visited  Philadelp 
where  he  made  the  acquaintance  of  the  botanist  Nnttall,  and  arriva 
at  a  friend's  farm  in  Missouri  in  the  middle  of  the  ensning  winter. 
r«»ded  on  the  farm  of  his  ancle  Fritz,  near  Belleville,  Illinois,  till  \ 
■prag  of  1835,  when  he  undertook  a  horseback- journey  thrcmj 
Soatbwestem  Illinois,  Missouri,  and  Arkansas,  down  to  Loaiiiia 
After  nearly  dying  of  fever  during  the  summer  in  the  swamps  of 
Arkansas,  he  returned  to  St.  Louis,  then  a  frontier  town  of  eigiit 
thooaand  inhabitants,  and  began  the  practice  of  medicine  tber?  b 
December.  He  combined  with  his  medical  practice,  which  was  vwt 
■aooessful,  and  became  so  extensiro  as  to  make  him  one  of  the  leading 
physicians  of  St.  Louis,  botanical  investigations  as  a  side  pursuit.  He 
made  collections  which  he  sent,  with  his  own  scientific  descriptions, 
to  the  European  museums,  and  also  for  his  own  herbarium.  It  W9« 
through  one  of  h  is  herbariums,  which  Pr.  Gray  examined  in  I' 
that  that  botanist  became  acquainted  with  Dr.  Engelmann's  stuoitc, 
and  when  the  latter  passed  through  New  York  on  his  return  from  hi* 
marriage-journey  to  Kreusnach,  in  1840,  Dr.  Gray  embraced  the  oppor- 
tunity of  making  his  acquaintance,  and  formed  with  bim  a  life 
friendship. 

Dr.  Engelmann  made  a  second  botanical  excnr^ion  Fonth.  t~ 
kansas  in  1837.  His  first  botanical  work,  "A  Monography  of  Nor 
American  CascutinesR,"  or  dodders,  was  published  in  1&42,  in  th« 
"  American  Journal  of  Science,"  and  made  him  known  tbronghoot  the 
scientific  world.  Till  this  time  only  one  species  of  dodder  iudigenooa 
to  the  United  States  was  known.  Engelmann's  monograph  treated  fl 
fourteen  species,  all  found  within  the  Mississippi  Valley,  or  cast  of  flP 
A  more  systematic  treatise,  published  in  the  "  Transactions  of  the 
St.  Louis  Academy  of  Sciences,"  in  18.59,  after  i'  iifl 

whole  genus  in  America  and  Euroj)e,  gave  the  cli:  :  ^"^M 

enty-sevcn  species.  ^^^| 

The  botanical  chapter  in  the  report  of  Colonel  Donij^han'*  »fV 
dition  of  1846  and  1847  to  New  Mexico,  published  by  the  Gorr-mnK^M 
in  1848,  was  prepared  by  Dr.  Engelmann  from  material  fn  ''W 

Dr.  Wislizenus,  bis  colleague  in  the  medical  profession,  v.,.. iP 

member  of  the  expedition. 
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1849  Dr.  Engclmaon  publi»lied,  in  the  "  Memoranda  of   the 

I  Academy  of  Arta  and  Sciences,"  the  "  Plants  FendJcriana," 

tby,  sajB  hid  biographer  in  the  St.  Louis  "  Universe,"  "  drawing 

I  obscarity  another  German-American  botanist,  August  Fendler." 

Jer  and  he  had  become  acquainted  on  a  governmental  expeditioo 

Rocky  Mountains,  to  which  the  former  waa  attached  as  engi- 

Ile  was  afterward  engaged  for  two  years,  upon  Engclmann'a 

imendation,  in  classifying   and  arranging  the  Ucnry  Shaw  col- 

aos  of  plants.     He  traveled  in  the  Rocky  Mountains,  California, 

ico.  Central  America,  and  Brazil,  and  died  in  the  Island  of  Trini- 

in  1882.     His  name,  the  "  Universe "  adds,  can  not  be  forgotten 

I  the  history  of  the  American  flora.     A  number  of  plants  are  named 

^faf  him,  among  them  one  of  the  handsomest  cactuses,  the   Ctreut 


wLdUru 
^Dt.  Er 


Dr.  Engelmann's  work  upon  the  cactus  family  is  styled  by  Dr.  Gray, 
in  the  "  American  Journal  of  Science,"  most  extensive  and  important, 
■■well  as  particularly  difficult,  and  his  authority  the  highest.     "He 
■■■Ritully  for  the   first  time  established   the  arrangement  of  these 
^■bts  upon  floral  and  carpological  characters."    This  work  was  begun 
^KIm  report  of  the  Doniphan  expedition,  and  was  continued,  by  hia 
^■tonot  in  the  "American  Journal  of  Science,"  in  1852,  of  the  gianC 
caetas  of  the  Gila  (  Cereut  giganteus)  and  an  allied  species  ;  "  by  bia 
■jrnopsia  of   the    Cactacece  of  the   United  States,   published   in  the 
*^ooe«dings  of  the  American  Academy  of  Arts  and  Sciences,'  1856  ; 
■ad  by  bia  two  illustrated  memoirs  upon  the  Southern  and  Western 
qMciea,  one  contributed  to  the  fourth  volume  of  the  series  of  'Paoifio 
Bailroad  Expedition  Beports,'  the  other  to  Emory's  '  Report  on  the 
Maxicsn  Boundary  Survey.'     He  had  made  large  preparations  for  a 
greatly  needed   revision  of   at  least  the  North  American   Cactacece, 
Bat  sltboagh  his  collections  and  sketches  will  bo  indispensable  to  the 
fotarc  monographer,  very  much  knowledge  of  this  difficult  group  of 
plaota  is  lost  by  his  death.     Upon  two  other  peculiarly  American 
gronpt  of  plants,  very  difficult  of  elucidation  in  herbarium  specimens, 
Jwcea  and  Agave,  Dr.  Engelmann  may  bo  said  to  have  brought  bis 
vork  up  to  the  time.     Nothing  of  importance  is  yet  to  be  added  to 
what  be  modestly  styles  '  Notes  on  the  Genus  Yucca,^  published  in  the 
Tolume  of  the  'Transactions  of  the  St.  Louis  Academy,'  1873, 
not  much  to  '  Notes  on  Agave '  illustrated  by  photographs,  in- 
ia  tbe  same  volume  and  published  in  1875." 
iOther  special  works  mentioned  by  Dr.  Gray  arc  those  on  Jiineus, 
he  flocoad  volume  of  the  "  Transactions  of  the  St.  Louis  Academy  "  ; 
korbia,  in  the  fourth  volume  of  the  "Pacific  Railroad  Reports,"  and 
be  *•  Botany  of  the  Mexican  Boundary  "  ;  Sagittaria  and  its  allies  ; 
ttet ;  the  North  American  Loranthacem ;  Spargunium  ;  certain 
ips  of  Gentiana  ;  and  some  other  genera.     "  Of  the  highest  inter- 
est, and  among  the  best  specimens  of  Dr.  Engelmann's  botanical  work. 
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are  his  various  papers  upon  the  'American  Oaks'  add  ;.•■  <  ''(^^| 
piibliiihi-d  ia  ' Trannactions  of  the  St.  Louis  Academy'  :iti<l  riv,.'wherfl 
the  results  of  long-continued  and  meet  conscientious  study.  The  saiifl 
must  be  said  of  his  persevering  study  of  the  North  American  vines,  aP 
which  he  at  length  recognized  and  characterissed  a  doicn  species — ex- 
cellent subjects  for  his  nice  discrimination,  and  now  becoming  of  mI 
small  importance  to  grape-growers,  both  in  this  country  and  in  Eld' 
rope.  Nearly  all  that  we  know  scientifically  of  our  species  and  farrmi 
of    T7/W  is  directly  due  to  Dr.  Engelmann's  in\  ns."     The 

list  of  his  papers  published  in   "Coulter's   Botiui  1.   /,ette"  for 

May,  1884,  which  is  not  quite  complete,  contains  about  a  hoodred 
entries. 

Dr.  Engelmann  made  several  journeys  of  considerable  length 
the  interest  of  science,  or  for  geographical  observation.     Two  of  the 
were  to  the  Rocky  Mountains  and  Colorado,  and  New  Mexico ;  j 
longer  tour  was  to  the  Appalachian  Mountains  in  Tennessee  and  Nor 
Carolina  ;  and  a  third,  in  1880,  to  the  Pacific  coast  and  Oregon,  wh« 
"  he  saw  for  the  first  time  in  their  native  home  the  plants  dcs 
thirty  years  previous." 

Dr.  Engelmann's  meteorological  observations  constitute  ant 
important  feature  of  his  scientific  work.     They  were  begun  as  soon  1 
he  had  established  himself  in  St.  Louis,  and  were  kept  ap  uninter 
tingly  from  New-Year's-day  of  1836,  to  February  2,  1884 — two  da^ 
before  his  death — or  during  a  period  of  forty-eight  years.     He  visit 
bis  instruments  regularly  and  systematically,  every  morning  at  seven 
o'clock,  at  noon,  and  at  nine  o'clock  in  the  evening  ;  and  "even  in  the 
last  week  he  was  seen  sweeping  a  path  through  the  snow  in  his  garden 
to  reach  hia  maximum  and  minimam  thermometers."     His  last  y   ■ 
cation  was  a  digest  of  the  thermometrical  part  of  these  obscrvm-  ■ 
,  In  offering  this  paper  to  the  St  Louis  Academy  of  Sciences  at  nearly 
the  last  meeting  of  that  body  which  he  attended,  he  apologized  for 
not  waiting  till  the  half-century  had  been  completed  before  pre8ent-_ 
ing  his  results,  saying  that  they  could  not  be  appreciably  differe 
after  two  or  three  years  more.     lie  had  been  endeavoring  to  diacov 
some  law  governing  the  weather,  but  had  failed  to  do  so.     A  meml 
of  the  Academy  expressed  the  hope  th.it  the  half-century  would 
completed.     Dr.  Engelmann  replied  that  he  had  some  misgivings  1 
the  subject. 

Dr.  Engelmann  was  known,  through  his  life  in  St.  Tiouis,  as  n  ' 
lie-spirited  citizen,  who  always  had  the  interests  of  the  town  ^n^<   - 
ly  at  heart.     He  also  showed  a  practical  interest  in  the  efforts  of  t^ 
European  peoples  to  gain  their  freedom  ;  and,  when  the  revolutio 
broke  out  in  1848,  he  became  the  head  of  an  organization  which  was 
formed  at  St.  Louis  to  assist  them.     He  took  part,  in  1830,  in  tt 
organization  of  the  "  Western  Academy  of  Science,"  which,  comio 
before  the  times  were  ripe  for  each  an  organization,  bad  only  a  nhort 
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lit.*  was  the  first  president,  and  scrred  in  suveral  subsequent 

.  as  president,  of  the  "  Academy  of  Science  of  St.  Louis,"  organ- 

in  ISWl ;  be  always  had  something  of  interest  to  communicate  at 

oeetings  ;  and,  under  the  inspiration  he  gave  it,  it  became  a  living 

1  »ctiTo  body,  tlioagh  not  large  in  numbers. 

r.  Engelmann  with  his  family  visited  Europe  in  18G8,  when  his 
I  entered  upon  the  pursuit  of  his  medical  studies  at  Berlin.  Again, 
B  few  months  after  the  death  of  Mrs.  Engelmann,  suffering  from  ill 
bealtli,  he  went  to  Grermany  in  the  summer  of  1883,  seeking  the  benc- 
lof  a  change  of  scene.  He  returned  home,  having  gained  a  consid- 
kle  acecesion  of  strength.  Uis  death  was  finally  accelerated  by  a 
len  cold. 

I  companions,  says  the  "  Universe,"  "  will  never  forget  his  pluck 
and  eoerg>',  his  enthusiasm  and  diligence,  and  the  geniality  and  atten- 
tiTeiieM  shown  toward  all  of  them.^'  lie  was  accustomed  always  to 
ro-examine  established  suppositions  in  order  to  receive  new  light 
thraagh  newly  discovered  facts.  In  all  bis  doings  ho  was  very  deter- 
mioed  ;  "  be  had  no  great  esteem  for  speculation,  but  relied  only  upon 
faeta  gained  by  hard  and  strenuous  study,  lie  was  a  man  of  strict 
loeiitific  truth.  He  could  examine  a  plant  again  and  again  in  all  the 
Itages  of  its  growth,  microscopically  and  chemically,  before  he  came 
to  a  oonclosion,  and  what  he  then  wrote  was  the  accurate  result  of  his 
painfo]  observations,  without  any  hypothetical  suppositions.  "Noth- 
IHH,**  Bays  Dr.  Gray,  "  escaped  his  attention  ;  he  drew  with  facility  ; 
^B  he  methodically  secured  his  observations  by  notes  and  sketches, 
Bblable  for  his  own  after-use  and  for  that  of  his  correspondents.  But 
I  lasting  impression  which  he  has  made  upon  North  American  bota- 
^ia  dne  to  his  wise  habit  of  studying  his  subjects  in  their  systematic 
Lions,  and  of  devoting  himself  to  a  particular  genus  or  group  of 
Its  (generally  the  more  difBcnlt)  until  ho  had  elucidated  it  as  com- 
aly  as  lay  in  his  power.  In  this  way  all  his  work  was  made  to  tell 
Jrely." 

i^ot  very  many  of  those,  Dr.  Gray  adds  in  another  part  of  his 
"  who  could  devote  their  whole  time  to  botany  have  accora- 
as  much  "  as  did  this  doctor  in  practice,  who  could  g^ve  it  only 
I  time  he  could  spare  from  his  duties  as  a  physician.  "  It  need  not 
^aaid,"  Dr.  Gray  continues,  "and  yet  perhaps  it  should  not  pass 
cordwl,  that  Dr.  Engelmann  was  appreciated  by  his  fellow-botan- 
at  home  and  abroad  ;  that  his  name  is  upon  the  rolls  of  mostw 
'  societies  devoted  to  the  investigation  of  Nature  ;  that  he  waff* 
'ereiTwbcre  the  recognized  authority  in  those  departments  of  his 
tm>    ■  i.:nce  which  had  most  interested  him' ;  and  that,  personally 

Bt  aost  affable  and  kindly  of  men,  be  was  as  much  beloved  as 

^BMted  bj  those  who  knew  him."' 
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LABOR  TBOUSLBS. 

"AirilATEVER  we  may  faU  to  bm 
T  V  DowadnvR  when  wo  take  op  a 
newspaper,  tliere  ta  une  thing  certain 
to  moot  oar  eves  on  the  first  page, 
with  a  cuutiuiiHtiun  probably  on  other 
piiges.  We  refer,  of  course,  to  the  per- 
petually recurring  accounts  of  strikes 
and  other  labor  trouble*.  If  we  do 
not  see  our  way  out  of  these  diffical- 
liej^  it  is  not  for  want  of  having  our 
attention  repeat«dly  and  powerfully  di- 
rected to  them ;  nor  is  it  because  oar 
interests  are  not  seriously  concerned 
in  the  matter.  Yet  we  are  not  aware 
that  recent  di»ca!<<iion  lins  thrown  any 
important  light  either  upon  the  cause 
of  the  troubles  or  upon  the  method  of 
their  cure.  In  this  there  is  room  for 
the  application  of  scientific  priuciples. 
All  the  facts  that  have  any  bearing  on 
the  case  require  to  bo  carefully  gath- 
ered. We  should  ask  not  only  what 
are  the  open  pretensions  of  the  parties 
to  the  straggle,  but  what  are  their  se- 
cret tlioughts  and  purposes.  We  fear 
that  there  is  a  great  deal  of  working  in 
the  dark,  simply  from  lack  of  infornra- 
tion  as  to  "  bottom  facts."  Platforms 
and  manifestoes  never  tell  the  whole 
truth.  They  moy  formulate  a  tempo- 
rary modui  virendi ;  but  they  never 
state  ultimate  intentions.  Consequent- 
ly, OS  long  as  we  confine  our  attention 
to  these,  wo  are  liable  to  continnal  mis- 
nnderstandings.  For  example,  some 
are  disposed  to  think  that  the  Ic^l  es- 
tablishment of  boards  of  arbitration 
would  meet  the  present  ditlionlties. 
The  idea  appears  to  ns,  on  the  other 
hand,  absnrd.  Ttiosc  who  odopt  it  <lo 
so.  no  doubt,  on  the  strength  of  the 
(leclarau'ons  made  on  either  side  of  a 
desire  for  a  reasonable  settleuiont  of 
disputes.  We  r^eot  the  idea,  bocanse 
we  suspect  that  no  definite  sense  can 


bo  attached  to  the  word  "  retsouUii 
or  the  word  "  eqaitable,"  as  QscdiBt 
public  statements  either  of  labor  o 
or  of  the  great  employers  ot  IsV 
E^oh  side  has  it«  own  secret  trnda 
and  imtil  we  get  at  that  wo  are  til  I 
the  dark.  Meanwhile  it  seems  Ctrl 
that  neither  capitalist  nor  wo 
would  consent  to  have  a  coors*  &o 
tated  to  him  by  any  form  of  offid 
authority.  There  ta  no  getting  on 
the  homely  maxim  that  ereryh 
knows  bis  own  boainess  best;  iniln 
can  hardly  nnderetand  bow  any  i 
man  can  bring  himself  to  belisvat 
any  large  business  could  be  run,  agth 
the  judgment  of  its  hoail,  npoa 
laid  down  by  outsiders.  Still  nion 
difficult  is  it  to  nndemtand  how,  if  th« 
workmen  were  dissatisfied  with  the  il*- 
cision  of  sn  official  board,  they  could 
be  forced  to  respect  that  decision. 

The  proposition  simply  affords  aa- 
other  example  of  the  readineaa  with 
which  in  tbese  days  goTemmast  or 
legislative  interference  is  invoked  lor 
the  settlement  of  difficoltics.  What 
common  sense  or  the  instinct  of  Jaitie« 
between  man  and  man  cna  not,  or  ^ 
parently  can  not,  effect,  that  the  Legis- 
lature, in  its  infinite  justice  and  wis- 
dom, is  asked  to  nndertako.  Bach 
efforts  tend  only  to  obacnre  the  real 
elements  of  the  situation.  W«  nifty  b« 
mistaken,  but  it  seems  to  ns  that  tha 
position  taken  to-day  by  tbe  laboring 
classes  (to  use  the  common  expreslaa) 
involves  the  principle  that  frea  oon- 
pctition  for  wealth  between  man  and 
mnn  in  society  should  not  be  allownd. 
Every  intelligent  man,  whatever  lii* 
status  in  society,  would  allow  that  wan 
all  the  wealth  in  the  world  to  b«  redis- 
tributed equally  to-day,  a  year  woold 
not  elapse,  under  the  ri^mt  of  Am 
competition,  before  there  woold  agaia 
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lities  of  fortune,  while, 
tr«  ifoald  be  milliot^- 
I  ai  one  end  of  the  sc«Ie  and  beg- 
I  tl  tbe  otber.  This,  wo  believe,  is 
vhtt  mtaj  object  to,  thoogb  they  do 
tilwajrva^'^v  it  to  tbemselve!.  Tbe 
I  to  go  ap  from  the  niitliitude, 
*8sv«  OS  from  the  stroDg  man,  or  we 
lake  the  law  into  oar  own  hands 
I  nak*  SB  end  of  his  wealth,  if  not 
il"  The  common  idea  of  the 
,  ia  that  he  is  a  man  who  ab- 
I  talo  faia  own  personality  and  pos- 
tU  the  richest  juices  of  the  la- 
nan'a  organization.  The  worlc- 
ta^maa  toils,  and  tlie  capitalist  reaps 
■n  Um  b«at  fniita  of  his  toil,  leaving  to 
Um  fomer  •  mere  sabeistence,  and  a 
■onar  ieaa  precarioos  one  at  that.  A 
tuti  liowerer,  that  is  generally  lost 
■i|^  of  U  tliat,  bat  for  the  capitalist, 
Umv  wooM  not  bo  so  prodnctive  as  it 
\t,  like  iharo  taken  by  the  capitalist 
ia  soC  dedooted  from  a  total  product 
wMeb  wonid  e(|atlly  have  existed  had 
ba  D*Ter  appeared  Dpon  the  scene  witii 
I  ctpcrieooo,  his  tolent  for  direction, 
I  cDterpriae,  his  pecuniary  resources, 
bt  from  ■  product  in  large  part  prob- 
ably dae  to  his  pergonal  nsefolnoss. 
What  an  army  onder  a  skillful  general, 
and  with  a  well-sappliod  commissariat, 
can  Moomplisli,  is  something  very  dif- 
f<-r(.Tit  from  what  it  can  accomplish 
it  any  superior  leadership.  This 
oot  loQs  truth  should  certainly  bo  taken 
taU  aooouDt  in  striking  tbe  balance  be- 
tween the  capitalist  and  those  whose 
labor  be  employs. 

If,  then,  the  secret  aspiration  of  the 
lalxtring  claM,  or  at  least  of  a  large 
portion  of  it,  ia,  to  be  protected  airainst 
he  competition  of  men  of  snbtiler 
an*  and  stronger  resolution,  the 
'^OMtion  may  be  asked,  Wliat  is  the 
Mcnt  Uionghl  of  the  capitalist  olo^, 
lb*  uua  who  have  these  superior  re- 
•POma,  or  whose  fathers  bnd  them, 
and  who  cfluiequently  rule  in  the  in- 
duitriol  world!  If  it  is  true  that  labor 
would  not  be  so  prodaotive  a»  it  ia,  that 


wealth  would  not  be  created  in  tbe 
same  quantity,  bat  for  the  organizing 
power  of  the  captains  of  industry,  it  ia 
also  true  that  all  wealth  is  a  social 
product,  requiring  a  concurrence  of  ef- 
forts to  produce  it,  and  a  social  medium 
to  give  it  its  value.  What  would  tbe 
wealth  of  the  Indies  have  been  to  Kob< 
inson  Crusoe  on  his  desert  isle?  His 
man  Friday  was  a  greater  fortnno  to 
him  than  would  have  been  the  richca 
of  tbe  Rothschilds.  These  considera- 
tions suffice  to  show  that,  in  whatever 
light  the  holders  of  great  wealth  may 
regard  themselves,  they  ihovld  regard 
themselves  not  as  more  irresponsible 
giants  of  finance,  at  liberty  to  toas 
about  millions  as  it  may  please  their 
vanity  or  their  ambition,  but  as  bound 
to  lives  of  social  nsefulncss.  The  secret 
tLought,  we  fear,  of  too  many  very  rich 
men  is.  that  they  are  absolutely  irre- 
sponsible to  society,  and  quite  at  liberty 
to  dismiss  from  their  minds  every  other 
aim  than  that  of  adding  to  their  already 
great  possessions.  Their  secret  prayer 
would  be,  to  be  delivered  from  all  bond- 
age to  public  opinion,  so  that  they 
might  pursue  an  unchecked  career  in 
gratifying  their  scltisb  ambition.  Crip- 
ple or  debauch  public  opinion,  and  the 
watering  of  stocks,  the  making  of  cor- 
ners, and  all  the  rest  of  the  diabolical 
jagglery  of  the  modern  financial  world 
can  be  carried  on  without  apprehen- 
sion, as  without  a  qualm.  But  public 
opinion,  we  trust,  is  not  going  to  be 
permanently  crippled  or  debauched. 
Tme,  there  is  an  altogether  inordinate 
social  admiration  of  great  wealth,  as 
Mr.  Spencer  has  forcibly  pointed  out; 
but  the  feeling,  on  the  whole,  is  grow- 
ing, that  great  wealth  means  propor- 
tionate social  responsibility.  It  is  not 
to  be  concluded  from  this  that  the  chief 
business  of  the  capitalist  is  to  endow 
hospitals,  libraries,  or  universities.  By 
no  means;  it  is  well  that  every  one  in 
the  community  should  contribute  to 
these  things  according  to  his  ability, 
and  realize  for  himself  the  blesscdneaa 
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of  ;ri'i  It:  ti)  wdrthfolijecta.    The  esi|>i- 
tnimt  rodlt)  not  iMndor  a  much  worve 
Inn  HI'  1(1  the  iMniiinmiilT  tliim  to  Ink* 
lentiiili    nil     iitln-r    |ioii|ilo'»    ntjottlden 
I  l)ur\!<ii»  iliji  ii  !■-  lii'sit  oviTV  one  sliould 
b^^r  III  xoiiH'  'li'({tc".<.    No,  but  the  capi- 
teliiit  ■hould  oortainlj  oroploy  hit  great 
•dviaUsM  and  raiMuroe*  in  bringing 
tlM  coiMUtioM  of  •  realljr  buman  life 
L'witUn  the  reach   of  eror  •  increasing 
n\>en  vf  human  twiogi.     It  does  not 
I  to  r«f»rd  oar  f«Uo«r-iiMD  aa  mere  d- 
aa  iMkwna  on  Uaa  oheaa-board  of 
to  be  need  or  aMtttced  according 
lk«  oxirMciea  ol  tite  game.    ilr. 
I  greatij  la(igb«d  at  aome 
I  agQ  hy  iW  aiyataal  aebool  ao  large- 
Ib  FinMali  jotmaliam, 
la  vmUj  Jooroaliara,  be- 
Ve  iMd  vmi  Um  argiimttDt  iLal, 
lt«r  aQ,  Um  roltn  wkeoi  he  proposed 
tmtnaMm  »«r«  "  o«r  own  flcaji  and 
For  all  tKat,  the  troth  he  hint- 
I  itk  >  g>o4  c—  to  wmamber.    Gor- 
illa a  ba4  «m  to  ft>f«et:  and 
Mof  oartriag 
I  «r  k  loo  <ar.    Ottr  object 
ittdtMrf  a»tM»  hM  beoa  wial/ to 
tb«  cftekw  thai  aocb  good 
MMe  «^  gTMiec  f^aakaeaa  oa 
leote  Hm  mw  feaiwt  kbor 
ITbatt  Mm  wodd  nOfy 
,«yek  A^r«M  «a^  4o 
real  Ihoagbt*  and 

•ffapcrmaawlivcMdhttaa.    V*  be- 


lt »vi;  no  O'lum 
uf  real  Talae. 

habile  are  weli  wurtii  for 
intellectQal  onee  are  at  l«aft  i 
tniportanoe;  and  it  occurs  to  n» 
there  i«  ample  room  for  a  ni&DDtl  t 
io  tt  *«riee  of  brief  and  pith;  Mnti 
would  place  people  on  their 
BgaiuBt  the  most  ohvions  loteQe 
errors  and  vices.  Poswbly  the  oljj 
tion  might  be  rnieod  that,  whUo  cr« 
bod^  wants  to  be  cured  uf  hi«  or  ber 
social  solccinms  (if  the  ezpreesioo  i 
be  permitted),  none  so  little  desired 
be  cured  of  intellectual  fnnlls  is  lli« 
who  are  most  subject  to  them.  Vbo^ 
it  might  be  asked,  applies  the 
denunciations  of  the  pulpit  to  Itl 
'Who  would  applj  to  himself  the  i 
tions  of  Tour  proposed  manual  I  Gr 
ed,  wo  repljr,  that  it  is  easier  to  hri 
home  to  the  Individual  conscieoee  I 
sin  of  eating  with  a  knife  than  tiic  lia 
of  reasoning  falaely^  or  acting  aajaii- 
\j,  we  should  still  b«  glad  to  «••  atd^ 
ing  compilatioa  of  tiio  Boat  iMtM 
"  Dont's"  for  tlia  Baa  of  an  aad  ili|E» 
lar  who  make  aaj  prefcarioa  of  aa  is- 
dependent  use  of  tbairiateilaetii  S«M 
of  the  maTima  wooM  bo  eoaaMapiaet; 
bat  then  Ibe  olyect  vooM  Mt  be  Is  lif 
dova  aoTol  tratlo  so  iamb  ■  to  t»> 
Ibive  old  oack.  Let  oo  Ibraw  ool  a 
few  at  raadoai,  by  w^  of  a  Mrt: 
DooH  thiak  that  vlMifM  doalkaaa 

is  not  worth  kaovia^ 
DooH  eoaalaia  that.  boBMot  70B  oial 
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tiMkin;^  thiols  out  xira- 
be;   reallj  arr ;    oo  the 


%  (ar-fctohed  and  orer-elnbo- 

ilanoliuus. 

orerwiflv.     'VThy  shonM  yon 

f<K>l  of  yonreelf ? 

ine  that  anything  u  gained 
;ling  with  words  or  by  evad- 

ultiM. 

bse  to  change  the  point  of 
'  a  qacstioD,  if  requested  by 

ncnt  to  do  so.     A  true  con- 
can  not  be  invalidated  by  any 
te  proceM  of  orgnment. 
inordinately  snrprised  when  a 

0  knows  quite  as  mnch  as  tod 
given  subject,  and  perhaps  a 

lore,  does  not  agree  with  yoa 
conclusions  thereon.  Try 
let  of  being  sarprised  that  you 
p«e  with  him. 

on  band  too  many  cnt-and- 
eories.     A  foot-rule  is  a  con- 
thing  for  a  carficnter  to  car- 
it  with  him ;   but  a  man  who 
{ys  "  sizing  np  "  other  people's 

1  by  a  private  rule  of  his  o\m 
t  be  a  bore. 

in  a  hurry  to  attribute  bad 
or  dishone<(t  tactics  to  an  op- 
Try  to  get  an  outside  view 

own  motives  and  tactics, 
fase  to   hold  your  Judgment 
when  the  evidence  is  not 

t  to  warrant  a  conclusion. 
Iginotliat,  because  you  have  got 
new  phrases  at  your  tongue's 
Da  have  all  the  stock-in-trade 

Uosopher,  still  less  that  yon 

lUosopher. 

to  express  your  meaning  till 
re  made  it  clear  to  yourself. 

ne  for  the  soke  of  arguing; 

have  some  practical  and  use- 
cct  in  view,  or  else  hold  your 

dge  imparting  what  yoa  know, 
it  with  simplicity. 
»wcnte  any  study  out  of  idle 
!y  or  vanity.    If  you  have  time 


for  intellectual  work,  be  a  serious  and 

honest  worker. 
Don't  be  too  eager  to  "get  credit "  for 

what  you  do. 
Don't  undervalue  the  work  of  others. 

Here  we  have  a  score  or  so  of  max- 
ims of  the  prohibitive  kind,  and  the 
number  might  bo  indefinitely  increased. 
There  is  no  doubt  the  intellectual  prog- 
ress of  the  world  might  be  hastened, 
and  the  good  order  and  harmony  of  so- 
ciety greatly  improved,  if  these  precepts 
and  others  like  unto  them  were  more 
carefully  observed.  Whether  we  get  an- 
other "  Uon't"  manual  or  not,  sensible 
people  should  think  of  these  things,  and 
try  to  bring  their  intelluclual  habits  at 
least  up  to  a  level  with  their  social  ones. 
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tNrCBNATIONAL  SCIENTIFIO  SEBtSS. 
VOL.  UV. 

CoXTARATivx  LircRArnRX.  By  HuTCBnoM 
Macaulat  Posnett,  M.  A.,  I.L,  D., 
F.  L.S.,  BarriBter-«t-L»w,  Professor  of 
Classics  and  English  Literature,  Uni- 
versity College,  Auckland,  New  Zealand, 
author  of  "The  Uistorical  Method." 
New  York  :  D.  Appleton  i  Co.     1885. 

Tms  is  in  many  ways  a  rpmarkablo  book. 
For  some  years,  not  many  to  be  sure,  a  ccr. 
tain  number  of  critics  have  been  urging  the 
necessity  of  applying  to  the  study  of  litera- 
ture the  principles  of  scientific  treatment 
which  has  brought  forth  rich  fniit  from 
many  seemingly  arid  sources.  While  they 
hare  been  apostrophizing  vaguely  on  the 
general  need  of  some  such  change,  and  gen- 
erally with  but  little  apparent  success,  we 
have  in  this  volume  tangible  proof  of  the 
good  results  that  the  method  can  produce 
in  competent  hands.  Naturally  enough,  the 
mere  novelty  of  the  theory  excites  angry 
surprise ;  then,  too,  the  venerable  habit  of 
regarding  literature  und  science  as  two  irreo- 
oncilable  poles  of  thought  hn.i  opposed  the 
recognition  of  the  inevitable  advance  of  sci- 
ence into  every  department  of  invcAtigation, 
and  it  has  been  held — It  is  still  held — that 
genius  is  Bom<-thing  whivb  dc&es  analysis 
IS  it  dcQe<>  dc6nition ;  that  it  was  only  neces- 
sary to  have  a  creative  mind  to  create  mas- 
terpieces ;  and  that  to  attempt  to  show  how 


170 


THE  POPULAR   SCIENCE  MONTHLY. 


■07  great  nuo  in  ih«  poit  wrote,  wluu  in- 
SucDca  controlled  uid  directed  tUm,  wu 
mora  pnmmptuoaa  oitnTmguiat.  We  arc 
kIm  Uihl  that  liurmturc  li  wtAt  np  o( 
(■oaoty,  uid  ii  only  to  be  cojorcd ;  itudcntx 
ol  Ha  principloi  an  carafull;  warned  off 
(rum  ita  trouarea.  Yet  ona  might  ac  woU 
vSi  ■  botamit  Um';  >irc  unl;  to  be 

cojoyed,  or  a  mi'  i  >t  gems  exist 

bat  for  Ao  ptirpoKc  uf  evoking  admiration ; 
the  tdaacea  uf  titesc  imaeinar}  men  would 
fttrvire  cuob  iuipoe«ibl«  adricv,  and  the  ex- 
b4«no(t  of  thcee  sciences,  it  mar  be  well  to 
oatloe,  ba«  not  ret  tended  to  dimimsh  the 
Istereat  or  delight  in  the  objects  with  which 
thcT  are  coocemcd. 

XL,  then,  tlie  reasonablenees  of  some  form 
of  tlie  aeientiflc  atndy  of  literature  maj  be 
■ckaovledged,  this  book,  which  oontalna  a 
■{){iUcation  of  the  rcaulta  of  eodo- 
I  iiiTeatigation  to  Tarious  early  litcra- 
,  Is  t»ell  worthy  of  attention.  The  con- 
•  «f  tarly  soeicty  have  been  ascertained 
by  kqg  md  careful  inTcsti^iion  ;  the  com- 
Sve  stady  of  Its  beginninga  has  been 
ated  by  obaerriag  phenomena  stili 
I  aiiMng  rude  races,  and  in  this  vol- 
Ib.  PMDCtt  applies  to  letters  the  up- 
I  of  Aaae  itadies.  Naturallr,  it  it  10  the 
>  of  Greece  that  be  turns  with  e8- 
faiterest,  for,  besides  its  importance 
'"to  an  later  drflinlions,  it  bears  distinctly 
Ike  aaita  o(  aatochtlianous  growth.  Inas- 
■•  MclUj  derclopcd  from  the  com- 
I  fim  of  tlie  clan  into  the  fuller  ex- 
»f  litdiriduality,  it  becomes  tm- 
t  to  examine  the  growth  of  literature 
tijr  the  Gght  of  these  disooreiies,  as  this  a»- 
tkor  baa  dooe,  and  the  re«ttlt  Is  most  grali- 
fylag.  It  is  obnoos  that  any  one  who  ap- 
Greek  terrftory  with  such  inten- 
b  MTC  to  stir  np  a  hornets'  nest. 
AaytUnc  diat  tends  to  show  that  the  sacred 
■pMl  of  Bellas  has  grown  up  under  oon- 
tiiat  may  be  explained  by  studying 
rates  is  held  to  lay  profane  fingers 
oa  a  oaicfnlhr  gaarded  art.  Mr.  Andrew 
I«a^  kas  taatad  aone  of  the  wrath  of  xealous 
I  vbo  hare  not  fandcd  his  proof  that 
r  age  of  Greece  was  like  the  stone 
a|;a  of  ererj  other  race ;  and  it  is  hanl  to 
eoMcfoe  llie  alsaraUo  fate  that  awuu  Mr. 
IViWctt  Car  daifag  to  o«nipare  the  early 
ZMeebeti]  duecstotb*  bafftlivdanoc  of 


the  North  American  Iiii}iaa>.  Yet  k«  \m 
done  this;  ami,  morcorrr,  ha  has  ihoaa 
how  the  costomary  belief  of  dant  b  la- 
beritcd  guilt  ami  in  Tioarlooa  aaeriSci  to" 
Tired  in  the  plays  of  jBschylaa  and  Sopk*' 
clos,  only  to  dJaappear  in  those  «f  Bnif<- 
des  with  the  growth  of  imiiriiluality.  Bit 
proof  of  the  limiutions  of  th*  Omk  ideH 
throogh  these  bonds  la  most  Talnablt^  Bm 
at  last  we  hare  something  like  solttf  graal 
to  take  the  place  of  a  priori  hypotMLx 
To  cnf  ar«  his  points  he  has  brought  t 
er  abundant  testimony  from  th*  early] 
brew,  Sanskrit,  Persian,  Chiiuae,  Japattai^ 
Arabic,  and  other  literature*,  wbi^  it  its 
only  way  in  which  this  rast  subject  at  te 
properly  studied.  The  study  of  (ircek  !ta»- 
ature  alone  has  led  to  citiaragaal  lMNi«ai 
of  the  miraculous  force  of  geolut;  byo- 
amining  all  the  testimony,  tboogh  the  tuk 
is  an  aiduoQS  one,  aounder  ideas  will  preniL 
Space  Is  ladling  for  ercn  a  slatcmcit  of 
ail  that  is  contained  in  this  cxceiloit  beck, 
but  it  may  be  said  that  erery  stcdcat  of 
literature  will  find  his  reward  in  maiterin 
its  pages.  No  one  will  agree  with  rtrrj- 
thing  that  Mr.  Poenett  says,  but 
learns  to  apply  to  the  foundation  : 
turc  the  light  obtained  from  thi 
oontempornry  society  may  be  sur.- 
is  on  the  right  path.  That  is  the  wtob 
secret:  to  study  literature  sa  bat  a  part 
of  man's  derelopment,  not  as  a  septnlr, 
dirinely  inspired  entity — a  mystotlon  tUtf 
created  by  incomprehensible  gesloa. 

UcKTixo  Tiurs  or  a  tUscaiLaa.  By  Tn»- 
DORK  Roosevelt.  New  Tork:  0.  V. 
Putnam's  80ns.  Pp.  S47.  Pri««^  pM 
Tai  character  of  tliis  book  b  tmAm 
described  by  its  sub-title,  "Sketekeaof  %oit 
on  the  Northern  Cattle-riains";  and  ttt 
mokes  it  appropriate  to  begin  the  IMJ 
with  a  description  of  those  plains  and  tbdr 
—  for  the  time  at  least  —  great  indBKi;. 
They  lie  in  the  basin  of  the  Little  Mbtouri 
Rirer,  and  "stretch  from  the  ifdi  vhatt- 
farms  of  Central  Dakota  to  the  Rocky  tf  ooal- 
ains,  and  southward  to  the  Block  Uill*  and 
the  Big  Ilom  Chain,  thus  indoitSng  all  of 
Montana,  Northern  VTroming.  and  eitnm* 
Western  Dakota."  The  region  is  a  ooHf 
treelrss  one,  of  light  n«inf»l!.  cot  op  >T 
streams  of  the  m'»t  <  ■ 
dirarsilled  with  deserl« 


funoo*  oowbo7«,  of 

ir  habiU  Ur.  Itooserelt  gives 

log  doMtiption.     The  home- 

t«gicm,  which  i«,  of  course, 

dot's  life,  with  cowboys  for 

,    rou^h   enough,   forms  the 

Tolj  mniuDg  sketch,  passing 

■topic,  »ftcr  which  the  reader 

to  the  game  in  its  seTcral 

n,  jack-rabbits,  wild 

■  bus^  anisialBL   The  whitc- 

Um   best  known  and   most 

lied  of  all  the  Urge  game  of 

ates,  and  the  kind  which  un- 

tt  deomt  treatment  is  probo- 

kij  longest  at  large  among  us. 

rve  the  capacity  of  Uring  in  a 

irhcn  it  has   become    thickly 

f««Hng  themselves   at  home 

kttle,  and  still  exist  in  nearly 

They  "  are   very  canny,  and 

ij  well  what  threatens  danger 

not;  keep  themselves  con- 

ricMoat  thickets  of  the  river- 

^^H^  Srst  intimation  of  dan- 

BHfeeaaly  almost  from  under 

hunter."  Hr.  Roosevelt  tclla 

ys  of  killing  them,  but  our 

the  ways  they  have  of  keeping 

Died,  in  which  we  hope  they 

The   black-tail  deer,  more 

in  some  respects,  in  their 


an  hopes  of  gettiag  tfaa  game." 
horn,  or  moontom  sheep,  "arc  extrei 
wary  and  cautious  animals,  and  arc  plentiful 
in  but  few  places."  They  ore  almost  the 
only  kind  of  game  on  wboee  haunts  cattle 
do  not  trespass.  They  live  on  the  rocks, 
and  arc  not  annoyed  by  rival  claimants  to 
their  sterile  estates.  Their  movements  ore 
not  light  and  graceful  like  those  of  the 
tclopcs,  but  they  have  a  marvelous  agility 
which  proceeds  "  from  sturdy  strength  and 
wonderful  command  over  iron  sinews  and 
muscles."  Tliere  U  probably  no  animal  in 
the  world  their  superior  In  climbing ;  and 
"  the  way  that  one  will  vanish  over  the 
roughest  and  most  broken  ground  is  a  per- 
petual surprise  to  any  one  that  has  hunted 
them."  Regarding  the  bulTalo,  Mr,  Roose- 
velt observes  that  its  rapid  extermination 
"  affords  an  excellent  instance  of  how  a 
race  that  has  thriven  and  multiplied  for 
ages  imdcr  conditions  of  life  to  which  it 
has  slowly  fitted  iticif  by  a  process  of 
natural  selection  continued  for  countless 
generations,  may  succumb  at  once  when 
these  surrounding  conditions  are  varied  by 
the  introduction  of  one  or  more  new  ele- 
ments, immediately  becoming  the  chief  forces 
with  which  it  has  to  contend  in  the  straggle 
for  life."  These  new  elements  are  the  bar- 
barity of  civilized  man  in  hunting  the  buf- 
falo, and  the  greed  of  the  cattle-herders  for 
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lnyifcliiU;  tod  hUmoiVkgQeuid  infinite- 
ty  man  *vj  tliui  it*  prmirie  ooaain.  The 
of  tliii  nov  is  doe  K^el;  to  tbe 
MTcre  proem  of  lutarml  adec- 
tion  that  Iiu  bc>ni  goiog  on  among  tbe  buf- 
CitA.bcni*  tar  tbe  last  lUtj  or  (craDt; 
fwcs."  BBt  wet*  IbmieriT  plratifol  all  o*er 
tW  pUna^  tmt  thrf  bare  been  drircn  off 
iW  (RMiad  ncarijr  as  completely  as  the  buf- 
Ihff  •!«  Mill.  boweTcr,  rcry  com- 
I  b  tlwdcaacwoodatbatoorer  theRockr 
tim  otbcr  great  Western 
taM  ihv  ■!•  aatotnnatclj  one  of 
■gify  dooOMd  to  total  de- 
I  at  M  dialaat  daUw  Already  their 
na^  kas  aknnk  to  te  kM  thaa  one  half 
iH  tmmu  iiML  ■'Bngad  ia  Ihaordw  of 
tka  dWarilf  «Uh  «Wdh  tbcjr  are  approached 
iad  dria,*  ay*  Mr.  Bcnaevclt,  "  plains 
(■■■  itaai  a«  lbBo«« :  big-horn,  aoulope, 
«lrito4d,  tilM<r.ng.  tik,  and  boflalo.  Bat, 
NOM  of  manlf  sport  fur- 
1  by  Iki  (haw  of  each,  tbe  white-tail 
I  at  tke  Iwttam  of  the  list,  and 
tba  «ft  aad  MaAuB  atoeaM  of  the  ante- 
lg^  OAm  lUa^  baaig  eqtial,  the  length 
of  aa  aafaMr*  ttmj  ia  tbe  land,  when  the 
mA  fte  of  aO  lower  fonna  of  animal  life 
haa  mmtt  Ua  a|ipearaace  therein,  depends 
BBad^  with  which  he  is  hunted 
Bat  other  influesoes  bare  to  be 
aoco^iL  Ao  big-horn  is  abj 
taliriac  toy  tim,  oMopantd  to  the 
a,  wO  bt  bSIlad:  and  yet  tbe 
I  ooapieldy.  Apparently  tbcy 
httt  they  aro  honted  and 
With  oBlel«|tt  and  whit4E-tail 
ihfia  4acaaB(  baU;  lb(7  win  diag  to  a  place 
lar  mm*  Kaaesaady,  rraa  if  often  har- 
aaod.  Tba  faraiat,  bdag  tbe  more  con- 
•pieaaai  mi  IMa(  ki  Meb  oipen  ground,  is 
arttofctaafcporNcaled;  wbOe  the  whlie- 
•d,  loayt  tbaa  aay  olbor  aaimal,  keep* 
to  plaoe  la  Ibt  laad  hi  apito  oTtb*  swinUh 
gaaa-batebard  ...  AH  gaime  animals  rely 
aya«  «j«a^  tofa,  aad  aoM  to  wars  them  of 
tbe  apfiaatb  of  <lai^er ;  bat  the  arooont  of 
oaih  aiaoe  Tarics  greatly' 


Tai  InxrcsTX  or  Srwmo  sxd  Watsb- 
8nnT  a«  t«i  I>satb-II>tx  iw  CrrtB. 
B^  Sawn  V.  Sanni.    Pp.  b«. 
TtBa  |i^rr  was  food  at  the  Sanitary 
at  TiMflaati,  MAIgaa,  Joly, 


laSB,  and  i  ■       ■   -  iiiilei 

lotlin"Aiii>  .saHute 

Board  of  Hcolvb  for  liiij."  Ai  tbe  aaftsr 
himself  ttatco,  no  effort  has  been  nadc  W 
present  inytbtng  new  In  this  article,  bat  ha 
has  rather  sought  to  pUoe,  in  a  form  suiw 
able  and  oontenient  for  study  and  rotspari- 
son,  facts  and  data  otherwise  not  raai£ly 
accessible.  It  will  seem  somewhat  surpti^ 
Ing  at  first  sight  that  so  much  of  the  laat*- 
rial  used  is  from  foreign  soanxs;  yft  lUi 
oould  not  be  avoided,  as  the  writer  foidtily 
points  out,  for,  although  there  b  no  ladt  of 
so.ciiUed  statistics  in  our  own  coustiy,  ytt 
reliable  and  therefore  Talua.bU  mortoaiy 
data  are  obtainable  from  but  few  bieathisa 
While  we  can  not,  in  our  space,  inentlea  all 
the  questions  and  matters  touched  upon  la 
this  pamphlet,  wc  would  call  especial  attea. 
tiou  to  the  charts  appended  to  iL  Aa  n- 
aminatlon  of  them  ought  to  be  sufficlnt  to 
conrinoe  the  most  skeptical  as  to  the  dlteet 
relation  an  improremcnt  in  tbe  system  if 
•eweiage  and  tbe  water-supply  of  a  eicy 
liolda  to  the  decrease  in  tbe  drath-rata  of 
its  inhabitants  from  certain  diseosea. 

In  Chart  I,  which  records  tlia  d<alia 
from  typhoid  fcrcr  to  each  10,000  tabaU^ 
ants  before,  during,  and  since  the  inlrodne. 
tion  of  sewerage  and  natcr-supply,  Mtmich, 
in  Germany,  shows  for  the  years  1S2I  lo 
1869  twenty-one  deaths  from  this  disns* 
to  each  10,000  inhabitants,  while  for  tbt 
period  from  1874  to  1SS4  the  rata  hss 
fallen  to  six  and  three  tenths  per  l(\00(k 

Another  chart,  designed  to  show  iht 
protective  influence  of  sowcrago  and  wateN 
supply  in  the  cholera  epidemic  of  ISit-'H, 
is  divided  into  two  group*.  Tbo  dti« 
enumerated  in  Group  I  were  abtmdaat]/ 
supplied  with  good  water,  and  in  most  oosa 
were  also  well  sewered  ;  thooe  in  Gionp  0 
were  incompletely  sewered,  or  entirely  dcati* 
tute  of  modem  sewers,  and  very  dirty;  their 
water-supply  waa  scant  or  open  to  infeetioa 

In  the  first  group,  where  wc  find,  anon; 
other  cities.  New  York  and  Brooklyn,  Ika 
former  shows  ITS  deaths  per  each  tO,0U0 
tnVial>U.-u>i«,  the  Utter  ICD. 

Mcmpiri.«,  Tennessee,  which  is  plaoni  fai 
the  second  group,  shows  268  death*  tram 
cholera  per  each  10,0i^)  ot  Its  popalatlm 
.St.  !.«»!«  has  1 73-0  as  its  reconi ;  while  Cbi- 
caito,  which  in  this  gnrap  make*  the  bttt 
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#Bvlac  Mmixla  akwgad  with  'iS'T  tor  tntj 
l1(BrM  like  die«e  UicmMlra  fumlsb  au 


Tn  Eno  Soxes  or  Rcsbia.  By  Xsadu. 
Jfloana  Uatoooo.  With  an  Iniro- 
iHctotj  Not*  br  Pro(<s9or  F&ixcia  J. 
OnLM.  New  Vark:  Charles  Scribovr's 
goM.    Pp.  Sa9.     Price,  |S.60, 

W««T  arc  here  called  "  Epic  Songs  "  arc 
NtOy  Um  foIk-jODga,  or  songs  of  the  oom- 
■•■  people,  vboso  only  literary  existence 
b  li  tba  form  of  copies  taken  dcrn  from 
At  monlhe  of  aoisc  of  the  singers,  after  they 
k«rc  been  hmadod  down  by  oral  ttadition 
lar,  li  Bay  be,  bimdredf  of  year*.  Bcfiidea 
Ike  pleasore  to  be  got  from  the  works  thcm- 
aa  Moirie*  and  poetry,  the  perusAl  of 
•s  Profeasof  Child  fays,  is  well  adnpl- 
«l  lo  kei(<  to  an  apprcdation  of  those  of  our 
Idlow-meo  who  have  been  educated  by  tra- 
JMen  aad  not  by  books,  and  who,  though 
■ilog  oo  the  plaineta  fare  of  oat>,  feel  and 
(kerfsih  poetry  **  not  less  than  those  who 
twes  oorsed  in  comfort  and  schooled 
h  tecnMte."  These  Russian  epics  possess 
•fttftteg  distiDCtion  from  those  of  Western 
Bntipe,  fai  that  while  the  latter  passed  from 
Ihc  popular  monlh  to  writing  during  the 
aidlle  ages,  and  are  no  longer  to  be  found 
etce^it  in  books,  the  Ru.^sian  epics  are  still 
tirisg  in  some  districts  of  the  country,  and 
are  "  cren  extending  into  fresh  fields  " ;  and 
"it  Is  oaly  within  the  present  century — 
vltlda  Ibe  U*t  twenty-6Te  years,  in  fact — 
l&al  tbe  (Baoorery  has  been  made  that  Rus- 
peenwBi  a  national  literature  which  is 
esoefled  by  the  finest  of  Western  Eu- 
rope." Altbough  one  or  two  small  collec- 
d  t>eco  previously  published,  which 
{kte^bowever,  no  reel  indication  of  the  rich- 
of  tbe  field  to  lie  explored,  systematic 
lareM^ation  of  this  literature  was  first  be- 
fVA  by  Petr  N.  Ry'bnikof,  of  Pctrzarodsk, 
00  liake  Onega,  about  16C0.  He  diseor- 
ttw  cbieC  minstrel  of  the  re{^on  and 
Iho  tooat  important  poem,  and  succeeded 
fat  oonedlag  lanre  than  &n  0<Xi  rcrKs.  A. 
ntlfi-nnni?,  who  followed  him  In  187", 
i^r  collection.  "  Two  of  llic 
.«vc  aided  in  the  prescnralion 
in  these  remote  districts,  long 
Tioamnce  from  other  parts  of 
•crty  and  loneliness.  These 
TOt.  xxix. — 18 


people  bare  never  been  subjected  to  the 
oppressions  of  serfdom,  and  have  ncrer  lost 
the  ideal  of  free  power  celebrated  in  the  an- 
cient rhapsodies."  In  the  isolation  of  their 
forests,  moreover,  tbey  do  not  come  in  con- 
tact with  tbe  world,  and  hare  never  felt  the 
Influence  of  change— conditions  remain  as  in 
epic  times.  Tbey  also  thoroughly  believe  the 
troth  of  the  marvelous  things  recited  in  the 
poems.  A  curious  incident  is  related,  in 
which  the  impoaition  of  a  new  fore^itry  reg- 
ulation contributed  to  the  extension  of  the 
songa.  A  community  were  compelled  to 
abandon  their  farms,  and  went  to  nei-mak- 
iog.  As  farmers,  they  knew  nothing  of  tbe 
songs;  in  company  wit|||pbe  net-makers  and 
other  handicmf  umcn,  toey  learned  them  all. 
Tbe  singing  of  the  poems  is  not  now  a  pro- 
fc:$9ioo,  but  is  a  domestic  diversion ,  and  the 
present  minstrels  all  belong  to  the  peasant 
class,  and  are  nearly  all  well-to-do.  Tbe 
epic  Bongs  proper  are  divisible  into  three 
groups — the  cycle  of  Vladimir  or  Kiev,  that 
of  Novgorod,  and  that  of  Moscow — and  these 
are  preceded  by  three  twngs  of  the  Eider 
Heroes.  In  the  songs  of  the  Vladimir  cycle, 
tbe  recently  Christianized  people  for  con- 
reolence'  sake  baptized  their  heathen  gods, 
making  of  Perun,  the  thunderer,  Ilya,  or 
Elijah  the  Prophet,  the  hero  of  the  series, 
and  earned  tbe  epithet  of  "two-faithed," 
which  was  applied  to  the  Russian  people  by 
their  older  writers.  The  Novgorod  cycle  is 
more  restricted,  consisting  practically  of  but 
two  songK,  and  Is  more  definite,  more  prac- 
tical, and  clnser  to  history  than  the  Kiev 
cycle.  The  Moscow  ercic  begins  with  Ivan 
the  Terrible  and  ends  with  Peter  the  Great, 
ami  is  not  represented  in  this  volume.  A 
Pinning  view  of  the  development  of  this 
poetry  is  given  in  the  author's  introduction. 

Attlied  Gioloot  ;  A  Treati.'M!  on  the  Indus- 
trial Relations  of  Geological  Structure ; 
and   on    the   Nature,   Occurrence,   and 
Uses  of  Substances  derived  from  Geo- 
logical Sources.     By  SjmrxL  0.  Wtu.- 
1AU8,    Professor   of   General    and   Eco- 
nomic   Geology  in  Cornell   University. 
New  Tork :  I).  Appleton  k  Co.     1886. 
Pp.  !?86.     Price,  «1.B0. 
Tns  study  of  geology  may  be  carried  on 
with  two  entirely  different  aims.     For  one 
who  undertakes  the  study  for  the  sake  of 
the  science  itself,  the  chief  interest  lies  in 
tracing  oat  from  the  records  of  stone  a  his- 
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torjr  of  the  *tirfs(«  r>f  our  globe,  In  Doticg 
the  miuifoltl  cbangcs  irliich  it  hat  under- 
gon«,  lod  pcrbapa,  incidcDlallr,  etudying  the 
flora  and  fauna  that  have  flourished  upon 
It.  Olbcrs,  bowevcr,  will  regard  geology 
froni  a  different  atandpoint  Knowledge 
of  the  earth's  rtnicture,  of  the  location  and 
the  occurrence  of  its  various  conitituenbs, 
can  be  made  urc  of  for  thv  iuteresU  of  man. 

A  moment'a  thought  of  the  great  nuiO' 
bet  of  lubatancet  needed  by  man,  for  the 
aapply  of  which  he  must  look  to  old  Mother 
Earth,  will  show  bow  closely  geological 
knowledge,  applied  to  this  end,  is  connected 
with  the  Tcry  profrross  of  the  human  race. 
There  haf  been  n^kck  of  exoelleat  books 
devoted  to  the  (tudy  of  geology  as  ■  science, 
to  OueoTtlital  geology,  if  this  term  be  per- 
missible. Ilowcver,  the  need  has  long  been 
felt  of  some  work  that  would  serve  as  nn 
aid  in  making  n  knowledge  of  the  earth's 
structure  available  for  practical  purposes. 
ProfcMor  Williams  has  written  Ills  "  Ap- 
plied Geolugj  "  to  meet  Ihia  want. 

It  was  a  question  of  no  small  impor- 
tance how  such  a  work  should  be  conceived 
and  arranged.  On  the  one  hand,  it  was  de- 
sirable to  have  the  treatise  of  value  to  the 
student  of  geological  science ;  on  the  other 
hand,  the  book  was  to  be  made  available  for 
a  large  class  in  tlie  community  whose  pur- 
suits, although  not  exactly  calling  for  a 
training  in  geology,  yet  make  a  thorough 
knowledge  of  some  features  of  this  science 
moat  desirable.  In  our  opinion,  the  author 
has  been  very  successful  in  meeting  this 
twofold  purpose. 

The  first  forty-odd  pages  of  this  book 
are  given  to  a  consideration  of  the  rock- 
forming  minerals  and  their  classification; 
to  a  description  of  rocks  and  the  arran^- 
mcnt  of  rock-masses.  To  one  who  has  al- 
ready studied  geology,  these  pages  will  prove 
a  welcome  tevicw  of  certain  parts  of  the  sci- 
ence that  bear  more  directly  on  the  subjects 
to  follow ;  for  one  who  has  not  before  en- 
gaged in  the  study,  a  careful  perusal  of 
this  part  is  essential  to  an  understanding 
of  the  sequel.  The  economic  relations  of 
geological  structure  arc  then  discussed ;  the 
important  bearing  of  structure  on  the  rela- 
tive accessibility  of  valuable  substances  and 
deposits  is  pointed  out ;  the  need  of  a  thor- 
ough acquaintance  with  the  obtaining  geo- 


loglcril  eenditiou,  by   thooa    iiailMakiii 
great  arcUtoctaral  or   enginoetteg 
urea,  is  reforcd  to,  and  so  oo. 

The  next  chapter  Is  devoted  to  i 
als  of  constnictlon.  This  embr»c«s  a  ihsr* 
ough  disoistiion  of  building-stoDM,  iMr 
properties,  strength,  and  durability.  TMl 
geological  ponilions  and  distribution  if* 
considered.  Some  notes  oo  materials  for 
mortars  and  cements  are  adilcd. 

Then  follow  chapters  on  the  reUlions  ol 
geology  to  agriculture  and  to  health.  Tla 
former  takes  up  the  question  of  the  ori^ 
of  soils,  and  their  composition ;  of  geolo^ 
cal  fertilizers,  of  drainage,  and  (uhtoQa 
The  latter  covers  but  a  few  pagia  sal 
touches  on  the  water-supply  of  bauwtaMi 
and  communities,  and  the  prabloaa  rf 
drainage. 

Mineral  fuels  and  geological  natoiUa 
for  illumination  are  taken  up  in  lure,  Jl 
claaaification  of  the  coals  (with  ti 
analyses  of  different  kinds)  is  follu  - 
review  of  the  geological  horixona  of  ■■»■ 
eral  fuels ;  the  fuel  value  of  coals,  baatd  <s 
their  analysis,  is  explained,  and  hiata  m 
given  on  the  selection  of  coals  adaptM  to 
different  purposes.  The  chapter  oo  gealoi^ 
cal  materials  for  illumination  duGUisea  Aa 
occurrence  of  petroleum  and  the  modes  of 
mining  and  refining  this  oil. 

Next  in  order  comes  the  coosidcratiaD 
of  metalliferous  deposits.  This  tbemc,  is  i* 
due  its  importance,  occupies  a  oaaaUenlilt 
port  of  the  book.  Each  of  the  more  \ar 
portant  ores  receives  attention  in  a  sepanM 
chapter,  and  the  whole  forms  a  V" 
able  ritvmi  of  the  subject.  Talitcf 
the  annual  production  of  many  of  the  Idhl- 
ing  minerals,  compiled  from  the  most  twcat 
data,  will  prove  of  especial  Intcttat  to  iBtsa> 
facturen.  The  closing  chapters  ol  thabctk 
treat  of  substances  adapted  to  cb«mieal 
manufacture  or  use,  fiotilu  materials,  rttne- 
tory  substances,  ornamental  ttpaas,  sai 
gems. 

From  all  that  has  been  said,  an  Idm 
may  be  formed  as  to  the  nature  and  ths 
scope  of  this  work.  A  book  of  this  kinil 
muHt  naturally  rely  to  a  certain  extent  oo  ths 
work  done  by  others.  The  author's  task,  la 
great  part,  has  consisted  in  collerting  and 
collating  material  from  many  sources.  Dot 
from  this  it  must  not  be  inferred  ikat  Ihl 
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ta  ifiiMttc  te  tnerdy  ■  collection 
iMtri  titfa  md  d&ta.  On  the  conlnirT, 
viittaa  \ij  ooa  eridsntly  tboraiigfaly  famil- 
\gt  vkk  ike  gnniod  oorvred,  llie  book  pre- 
^MU  in  •  most  inteTTSiiiiR  mtumer  ■  vast 
wiut  of  information  of  tlip  greatest  pnc- 
6ad  Talw.  Ttie  R^lc  is  dear  and  oondae. 
Hi  tbt  book  will  tonn  most  picannt  read- 
%,  «nai  for  on«  not  directly  InletMted  in 

I  Axirci  L  Rrpoar  or  thk  Uhitkd  StAtra 
CtouwiCtL  StavET  TO  ms  Sccsctuit 
«r  an  ImuniM.  l«8»-'84.  By  J.  W. 
1  PBmuu  Director.  Washington  :  GoT- 
■niiaeat  Priniinf -Office.  Pp.  469,  with 
Plate*  anJ  Pocket  Map. 

lopognphic  work  of  the  surrey  haa 
11— mill  il  in  New  England,  of  which 
IjHCfwralion  of  a  map  has  been  begun, 
\  where  the  State  of  Maaaacbuaetta  ia  oo- 
wiiii  the  furvey;  in  an  area  of 
I  t^aan)  miles  in  Western  Maryland, 
Tbigi&ia,  Southwest  Virginia,  West- 
tSmlk  Oarolina,  and  En<tem  Tenne». 
I:  Bud  in  Tarioos  parti  of  the  districts  of 
Bocky  Mountains,  the  Great  Basin, 
tkc  Fadfic  The  geologic  work  em- 
the  •urrey  of  the  Yellowslanc  Na- 
I  Paris,  by  Mr.  Arnold  lla^e ;  studies 
■od  Montana,  br  Dr.  Harden ; 
phenomena,  by  Professor  T.  C. 
of  the  archa^an  rticka  of 
,  Wlvoonsln,  Minnesota,  and  Dako- 
to,  bf  PloftMor  Roland  T.  Irving ;  of  the 
QMIailiaij  takes  of  the  Great  Biuin,  by  Mr. 
^S.  Oflbert;  of  the  Cascade  Uange^  by 
I  O.  B.  Duuon ;  a  surrey  of  the  Di»- 
I  of  Cottisnbia  and  adjacent  territory  by 
Mr.  W.  J.  MeGee ;  economic  studies  in  Col- 
ai*lo,  by  Mr.  &  F.  Emmons  ;  and  surreys 
rf  tlM  Solplmr  Bank,  KnoiTillo,  and  New 
Urcr-mining  dislrictD,  by  Mr.  0. 
Dr.  W.  H.  Melville ;  and  of 
■tbm  Rnteka  Oistiiat,  by  Mr.  J.  a  Curtis. 
T^  pakaetolagic  work  includes  Professor 
Karab'a  labors  on  Tcrtcbreic  {oralis  and 
Dmm  ef  Dr.  C.  jL  White,  Charles  C.  Wal- 
mi,  aad  atlirra,  on  Invertebrates,  and  the 
lnT1%ali(WS  of  Mr.  Lester  F.  Ward  and 
Plt<W»ui  Foataine  in  fossil  plants.  Chem- 
iod  mtrsnt  have  been  carried  on  by  Fro- 
tetar  ciarke  and  Dr.  T.  M.  Chatard,  and 
fbyrfaU  invtMigatlans  by  Carl  Bam^  Spe- 
lU  pt^m  neprMtnting  a  considerable  num- 


ber of  these  investigations  are  Incorporated 
in  the  volume  containing  the  report, 

GTB.tTuco  Booirg.  Am  EuFiaicAi,  Stvdt. 
Illustrated  by  npwui'd  of  Fifty  Figures 
" from  Lite."  By  C.  B.  Wxbrino,  Ph.  P. 
Poughkccpsic,  N.  Y.  Pp.  10«.  With 
Three  Plates. 

A  aTKATiKO  body  is  deBncd  as  "  a  body 
revolving  on  an  axis  passing  through  its 
center  of  gravity,  and  aoted  upon  by  a  con- 
tinuous force  tending  to  make  it  revolve  on 
another  aiis  at  right  angles  to  the  first." 
Tlic  term  Includes  the  top,  the  gyroscope, 
several  toys  to  the  principle  of  which  these 
fami«b  the  key,  and,  according  to  the  ao- 
thor,  the  earth.  Such  bodies  have  some 
curious  and  paradoxical  properties,  which, 
though  they  may  have  been  carelessly  ob- 
served without  being  remarked  upon,  will 
be  looked  upon  as  strange  when  attention  U 
called  to  them ;  for  they  seem  to  contradict 
our  ideas  of  the  operation  of  the  laws  of  mo- 
tion. Mr.  Warring's  studies  cover  several 
instruments  of  the  class,  and  were  prosecuted 
for  the  purpose  of  investigating  these  prop- 
erties and  explaining  them.  Ilaving  reached 
on  eipUnation.  ho  finds  that  similar  proper- 
ties reside  in  the  complicated  movements  «t 
the  earth,  and  that  by  them  such  phenomena 
as  nutation  and  procession  may  be  accoont- 
cd  for. 

AmSBICAII    DiPlOKACT    ASD    THB    FnRTHTOI. 

AKcx  or  CoMuimcE.  By  Edqcne  Pcbct- 
lOL  New  York:  Charles  Scribner's 
Sons.    Pp.  460.     Price,  (2.60. 

Tm  author  of  this  work  is  able  to  pre- 
sent, in  evidence  of  his  underetanding  of  the 
subject,  a  record  of  seventeen  years  of  con- 
tinuous service  in  diplomatic  positions  un- 
der our  Government,  in  Russia,  Constant!' 
nopio,  England,  Rome,  Roumania,  Greece, 
and  Servia,  in  all  of  which  stations  he  has 
proved  himself  a  useful  and  efficient  agent, 
and  has  rcScclcd  credit  on  the  American 
name.  The  substance  of  the  book  is  derived 
from  courses  of  lectures  which  be  delivered 
last  year  at  Johns  Hopkins  and  Cornell  Uni- 
versities,  the  purpose  of  which,  in  the  first 
scries,  on  our  consular  and  diplomatic  serv- 
ice, was  to  explain  the  actual  workings  of  the 
State  Department,  and  to  set  forth  the  use- 
fulness and  needs  of  those  services  to  young 
men  who  are  shortly  to  be  called  upon  to 
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pwfoni  tl>«  duUe*  of  dtuen* ;  and,  id  th« 
MOatA  Mftea,  to  ibow  bow  our  liiplbmuc; 
bM  been  pnctlcallj'  useful  id  furthering  our 
oomiDeroa  wxi  nkrigstion.  Uailer  the  for. 
mar  haad  are  the  chapter!  on  "  The  Depart- 
meat  of  State,"  "Our  Consular  Byntcni," 
and  "  Diplomaiic  OfOcials,"  in  which  the  hiii- 
tory,  theory,  purpose,  and  operationi  of  those 
Mrrioes  an  fully  described ;  and  ondcr  the 
aooond  hood  is  shown  "  how  wc  asserted  our 
rights  to  freedom  of  oaTigation,  (rccdum 
from  tribute  such  as  was  paid  to  the  Bar- 
bary  piratos,  frcodom  from  the  police  super> 
riiiion  of  the  ocoan  which  Great  liiitain  at 
ouo  time  wished  to  obtain,  aad  freedom 
from  the  restrictions  on  the  free  navigation 
of  rirers  and  seas,  about  which  we  had  di8> 
putcs  with  powers  so  remote  as  S^nin, 
Gnat  Britain,  Riuaia,  Denmark,  and  Bra- 
nt." Cbapteis  hare  also  lieen  devoted  to  the 
lishery  quesUoo,  and  to  the  efforts  of  our 
GoTemment  toooncludo  oommercial  treaties 
with  foreign  powers.  The  whole  subject  is 
a  rery  large  one,  and  Mr.  Schuyler  calls  at- 
tention to  the  fact  that  sereral  points  still 
remain  to  be  considered. 

DttTOB  TiLUkoa  Comnnnnxs  oa  tri  Hud- 
son  RiTDt.     By  Irtiko   Eltino.     Pp. 

68.      TOWK   GoVERMHENT  IX   RhOOI   Isl- 

ANP.  Bt  William  E.  Fostir.  Pp.  86. 
Tua  Narkaqansitt  PLANTCBa.  By  Ed- 
ward CuAumMO.  Pp.  28.  Pekmptl- 
TAMiA  Boitoiious.  By  William  P.  lIoL- 
OOKD.     Pp.  DI.    Ballimore:  N.  Hurmy. 

Tmsi  monognipha,  Xo«.  2  and  3  being 
bouud  together,  form  the  first  four  num- 
bers of  the  fourth  series  of  "Johns  Hop- 
kins University  Studies  in  Historical  and 
Political  Science."  The  interest  of  the 
studies  shows  no  signs  of  flagging;  there 
appears  lo  be  abundance  of  material  at 
hand  on  which  lo  base  the  euccesoiTC  new 
research  OS,  and  it  is  well  used  by  the  several 
authors.  Concerning  the  lessons  that  may 
bo  learned  from  the  studies,  Mr.  Foster 
remarks,  in  the  opening  of  his  paper,  that 
"  the  application  of  the  comparative  meth- 
od to  the  study  of  early  American  history 
has  within  recent  years  been  attended  with 
results  of  the  most  substantial  value.  The 
Boattsred  communities  along  the  Atlantic 
coast  which,  sinoc  1776,  have  been  uuited 
in  a  common  bond  of  government,  had 
their  origin  in  widely  diverse  sets  of  condi- 


tions.   WT.v 

has  been  cl>..  -«»  bH*- 

iug  a  general  auaiu^;/  tu  k^Ut  utW,  tbmil 

Bulficient  IndiTidoality  and  loeal 

tiou  to  t>e  obaervod,  in  lAj  a 

render   a  somewhat    do**  c 

their  points  of  rcsemblanco  and  dit 

citrcmely  senriocable.     It   is   pUia, 

over,  that  the  further  down  In  the 

local  division  we  can  go,  the  moir  tr 

will  b«  the  study  of  these  local  huijti 

Mr.  Eltlng's  paper,  on  "Dutch  VI 
Communities  on  the  Hudson  River,' 
bow  those  aimmunities,  which  wrrv  is 
secondary  though  more  natural  fona 
ganization  sapplementing  the  first 
and  unsatiifactory  aristocratic  form, 
really  the  outgrowth  of  German  iuMil 
that  are  knoKo  to  have  existed 
for  back  as  the  time  o(  Julius  Cmiar,  1W 
same  idea  of  community  in  the  ownsnhip 
of  the  land  appears  to  mark  them  both  la 
conclusion,  the  author  as!icrts,  with 
erable  boldness,  we  think,  that  "  from  "> 
banks  of  the  Rhine,  the  germs  at  '■ —  *" 
institutions,  borne  on  the  tide  of 
emigration,  found  here,  along  the  lii;>i^<in.  a 
more  fruitful  soil  than  New  England  it 
forded  for  the  growth  of  these  focsn  ll 
manidpal,  State,  and  national  govenUBMl, 
which  have  made  the  United  SlaUs  tW 
leading  republic  among  the  nation*." 

Mr.  Foster,  in  his  "  Town  GoveniBMBib 
Rhode  Island,"  dwells  upon  (he  indejivtilsBt 
origin  and  independent  action  of  the  Unrvv 
which  prevented  them  from  avooaUag 
themselves  together  except  under  grsM 
stress  of  circumstances,  and  then  ooiba 
reservations  which  fixed  a  stamp  on  tte 
character  of  the  Slate;  and  this  trait  a( 
original  organization  explains  the  healtaliis 
which  was  shown  by  Rhode  bland  in  tdot*- 
ing  the  Federal  Constitution.  In  lb*  "K»- 
ragansett  Planters,"  Mr.  Cbaniiing  dotfitts 
a  peculiar  landed  aristocracy  poaaMttf 
large  estates,  who,  obtaining  a  holding  M 
Narragansett  Bay,  produced  a  stat*  of  »- 
ciety  which  had  no  parallel  in  New  Katttoal, 
and  "  was  an  anomaly  in  the  iuslitaiioaal 
history  of  Rbo<le  Inland." 

In  "  PennsTlvanifl  Boroogba,'*  Mr.  Bol. 
oomb  glances  at  the  antii|uity  of  ih*  liedMcli 
in  Engknd,  oonsiders  the  mraninff  tl  lk< 
term,  especially  as  oaed  In  Pcnnsylfania,  ki 
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I  froa  "  Unra."  (tadie*  eti\y  bor- 
k  guiBHuaent  in  Gennuiioini   t»  tho 
1  boree^  orjcmniied  in  the  Sut<<,  ind  in 
•■  •  t}rp«  of  tbe  borougliR  of  tbe 
il^tacath  anttarj,  knd  exmminei  tbe  char- 
u»i  tlte  poaaibilUies  o(  the  present 

or  TBI  Amibicak  Socictt  or 
EiKliib  jIoqukI  llceliag, 
'  ISASl     Pp.  S38.     Price,  »2. 
Aaoso  tbe  natnrroiia  eMsys  printed  in 
nj  of  vhlch  will  nndoubt- 
enjojable  reading  for  tbe  epe- 
a  few  which  will  claim  tbe  in- 
L  of  a  wider  cirde. 
'The  CalUvation  of  Bacteria,  and  the 
BadHoa,''  by  Lcater  Curtis,  treats 
I  node  of  growth  and  development  of 
\  {wooliar  bacillus  that  baa  of  late  ere- 
M(%    a   dir  and   commotion   in  the 
I  world  abroad.     Tbe  differences  bo- 
th* tadlliu  of  Koch  and  that   of 
rith  which  it  wan  by  f<ome 
[  idmtjcal,  are  clearly  pointed  ont. 
^ttKanibor,  "the  proof  thut  this  bacil- 
tb  'oalilte  any  other  form,  and  is  peculiar 
I  oonclusire."    And  further 
khaalate*,  "That  it  ia  the  cause  of  the 

I  to  me  scarcely  leM  to." 
iCbaddarable  comfort  will  be  derived 
I  lb*  ftslcment  that  cholera  \»  a  disease 
owflagiooa  as  amall-pox  and  measles 
arr;  It  bi  only  caased  by  the  bacillus  gain- 
I  to  the  intestinal  canal,  and  can 
,  hf  airaple  preotationg,  be  readily 
MoreoTcr,  the  germ  is 
MsBf  4«Mfiafe4;  exposure  to  saperhealed 
for  half  ao  boor  or  so  will,  it  is 
.cause  iu  death.  Cold  will  retard 
dMolapraent  of  these  organisma,  bat 
iBOt  kfll  thorn. 

An  article  on  "  Poiwnoti«  Drier!  Beef," 

U.  J.  Ditmcrs,  seek?  to  ascribe  to  tbe 

of  certain  micrococci,  of  which  a 

■ibcrwcre  found  in  the  meat  ex- 

1,  Ik»  stekoeaa  caused  by  itn  cnnsump- 

Tb»t  l»  to  say,  to  these  micrococci 

tb«  fonnation  of  tbe  poisonous 

f  present. 

I  the  fact  that  Dc*rly  all  pathogenic 

li  > r  -less  to  cause  harm  unless 

for  their  derclopment 

tMtXLJ   I'j    Ihi^    animal    nrpsniitm,  the 

'  farlber  infers  that  the  liccf  in  ques> 


tion  was  tbe  flesh  of  some  animal  or  ani- 
mali  that  were  in  a  dying,  or  elm  in  a  high- 
ly fraizi«l,  oondilinn  when  slaughtered. 
That  the  meat  of  an  animal  in  such  a  con- 
dition is  sometimes — not  always — very  poi- 
sonous, is  a  nutttcr  of  record,  and  meat 
obtained  from  such  a  source  should  be 
condemned  as  unfit  for  food. 

SriTDixs  nf  nKNiRAL  HiKTORT.  By  Mart 
h.  Sbeu>(>.<i,  formerly  Professor  of  \i\». 
tory  in  Welleslcy  College  and  Teacher  of 
History  in  Oswego  Normal  School,  New 
Yoric.  Students'  Edition.  Boston:  0. 
C.  Ueath  k  Co.     188&.    Pp.  EB8.    |I.eO. 

This  text-book  is  not  designed  for  chil- 
dren, but  for  pupils  well  on  in  their  teens 
and  twenties.  It  is  an  attempt  to  apply 
what  is  known  as  the  "  Objective  Method  '' 
of  teaching  science  to  the  study  of  history. 
To  this  end,  instead  of  memorizing  tbe  con- 
clusions of  others,  the  pupil  is  put  in  such 
relations  to  tbe  data  of  history  that  he  will 
draw  his  own  conclusions.  Temples,  walls, 
aqueducts,  pyramids,  men  have  built ;  coun- 
tries they  have  conquered,  settled,  aban- 
doned ;  their  laws,  arts,  literature,  amuse- 
ments, their  heroes,  enemies,  gods,  are  the 
sort  of  "  historical  rcalitiea  presented,  with 
accompanying  pictures,  maps,  stories,  quo- 
tations, and  facts.  Questions  and  problems, 
Buob  as  will  compel  thought  upon  these  data 
and  their  relations,  are  an  important  part 
of  this  unique  plan  of  converting  one  of  the 
last  strongholds  of  rote-learning  into  a  train- 
ing of  the  reflective  faculties." 

Second    RiponT   on    tbi   NjiratoDS    axd 

OTUXB  iNBTtTS  or  TDK  St  ATI  Or  NkW 

York.     By  J.  A.  Lihthkr,  State  Ento- 

molugist.    Albany :    Weed,    Parsons  & 

Co.     Pp.  265. 

Thi  present  publication  presents  mainly 
studies  and  obacrvations  that  were  made  in 
the  years  1882  and  1883,  with  a  few  of  a 
later  date.  The  insect  depredations  during 
these  two  years  were  leas  than  for  the  pre- 
ceding year,  and  no  formidable  new  pest 
was  remarked  as  threatening  any  principal 
crops.  The  years,  of  laic,  the  report  adds, 
in  which  such  addilions  have  not  been 
made,  are  unfortunately  exceptional  ones. 
The  zebra-caterpillar  was  unusually  destruo- 
tire  on  mongold-beecs.  While  the  grass- 
lands were  relieved  from  the  Vagabond 
Cmmbus  which  had  visited  them  in  1881, 
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■nd  lbs  corn-worm  wu  ab»enl,  the  clofeN 
feed  midge  lias  oorcreil  a  more  cxtcoslro  ter- 
ritor;,  although  its  ravagci  do  not  appear  to 
bu  iucrtaaing  vherc  it  lioi  hnea  abundant, 
and  the  punctured  clorcr-lcaf  wcoril  liai 
iiieadil;r  and  rapidi;  uiti'udcd  it«  area  of  op- 
erUioBi.  The  Colorado  polato-bevttc  Menu 
to  be  dimioiabiug.  Tbv  cUlucb-bug  was  re- 
marked for  the  first  time  in  injurioua  num- 
bers in  tbe  State  of  New  York.  Tbe  sub- 
■tance  uf  tbe  rcpoi't  cooaists  cfaieBj  of  full 
doacriplJoas  of  tbe  injurioua  rpedoa  of  !u- 
■eota,  accompanied  by  a»  mauf  illustratioiia 
•a  tbe  State  printers  found  it  oonfenient  to 
insert  On  this  subject,  Dr.  Liutner  well 
remarks  tbat  many  years  must  clap»e  before 
good  figures  of  any  of  our  common  Bad 
more  destructive  ittsoct  pests  can  be  re- 
peated GO  often  that  a  general  familiarity 
with  them  and  the  species  that  tbey  rep- 
resent in  nature  iball  render  lUcii'  further 
repetition  uaelosa. 
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Oov  tkc  OjiUr  aakes  hti  Shrll.— Pro- 

laor  Bunuel  Lockwood,  in  a  rcoent  lecture 

the  Kew  York  HicroBoopio  Sodetr, 

the  qaestioa  which  ii  asked  by 

U*  (ool  in  "  Kiog  Lear  " — "  Caoit  thoti  tell 

ttow  ui  oj-nter  makes  bia  ahcll  ?  "   He  itarts 

vlA  iIm  biace-end,  at  the  apot  known  to 

aMobolc^UtA  M  the  vm^.  "  A  gmnll  plato, 

m  ibisia  (CaIc,  now  rcprewnt*  c«ch  valre, 

■al  l^t  U  tho  first  icisoo'i  growth.    The 

A  new  growth,  or  plate,  shoots 

andemeatb  the  first  one,  just  as 

do.    The  ovstcrmen  call  these  laps, 

•hoot«,'  and  they  claim  that  the 

of  alioota  Indicates  the  years  of  the 

Kter.    Tbcy  oenainly  do  contain  a  r«cnrd 
Oi«  ■•AMins,  Rbowing  the  slow-growing 
,  tiM  (AAt-growlng  seasons.  ...    I  bare 
a«d  ibeM  shoots  to  shinglos.    Now,  st 
g*Me  of  A  house  the  shingles  may  Ik: 
•d^ewlae.    So  on  the  side  of  an  oyster- 
b  •  sarfw  of  Unco.    This  Is  (be  edf^e- 
■te  viav  «<  Uw  aboots,  or  MAson-growths. 


Another  factor  is  the  parplo  spot,  or  scar, 
in  the  interior  of  the  shell.  It  is  the  place 
of  attachment  of  the  adductor  mnscle.  Its 
6r8t  place  of  attachment  was  close  up  to 
the  hinge.  Had  it  stayed  there  until  the 
shell  bad  become  adult,  how  difficult  would 
be  the  task  of  pulling  the  ralrcB  together  I 
— the  lereruge  to  be  overcome  would  be  so 
great ;  for  we  must  bear  in  mind  the  fact 
that  at  the  binge-end  the  ralres  are  held  by 
this  black  ligament,  which  is,  in  life,  elastic, 
swelling  when  the  shell  opens,  and  being 
oompressed  when  the  animal  draws  the 
valves  together.  So,  with  every  year's 
growth,  or  elongation  of  the  shell,  the  rooU 
lusk  mores  the  place  of  attachment  of  the 
miucle  onward,  tliat  is,  in  advance  farther 
from  the  hinge.  As  it  docs  so,  it  covers  up 
with  white  nacre  all  the  scars  that  are  bock 
of  the  one  in  actual  use  as  the  point  of  at- 
tachment of  the  muscle."  To  make  the 
similitude  of  the  oyster's  shoots,  or  seooon- 
growths,  with  the  shingles  on  a  roof  com- 
plete, "  it  would  be  neoessary  for  the  bottom 
■binglo  on  the  roof  to  underlie  the  whole 
series,  and  reach  even  to  the  roof-tree,  or 
ridge-pole.  Then  the  second  shingle  from 
the  gutter  must  in  like  manner  underlie  ell 
the  rest  of  the  scries;  so  of  the  third,  and 
so  on  with  the  rest.  In  this  way  lie  the 
shoots,  or  laps,  of  the  oyster's  shell.  The 
last  one  deposited  underlies  them  all,  and 
every  one  terminates  at  the  channel  in  tho 
bill^o  that  this  groove  in  the  bill  contains 
a  series  of  transverse  lines,  each  one  mark- 
ing a  season,  or  a  year.  Thus  we  get  really 
four  factors  for  the  solution  of  tho  ques- 
tion, '  How  old  is  tho  oyster  ? '  all  of  which 
are  the  outcome  of  the  method  or  way  of 
making  the  shell." 

Tbe  Trap-Dike  of  SontheA<ct«ni  Pcon- 
gylVABla. — Profesaor  H.  D.  Rogers,  in  his 
report  for  1868  on  the  geology  of  Pennsyl- 
vania,  refers  to  two  trap-dikes  in  the  south- 
eastern part  of  the  State.  In  the  map 
publi»hcd  in  connection  with  Professor  J. 
P.  Lesley's  surrey,  Mr.  C.  ¥.  Ilall  oonnecta 
tbe  two  dikes  so  as  to  make  a  single  dike 
about  eight  miles  long.  Professor  0.  Car- 
vill  Lewis,  after  two  years  of  observations, 
has  found  that  this  dike  U  only  a  small  part 
of  a  long,  narrow  dike,  which  passes  almost 
eotircly  across    the    southeastern  part  of 
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Paoni^lruilt,  (ram  near  DojlMtown  U> 
lUrrUiul,  and  which,  Ukon  together  with 
NOW  paraUel  dike*  of  similar  nature  and 
eMnpoailion,  nortiieast  of  Doylestowo,  furtna 
a  eerie*  of  ncarlj  contiuaouD  dikes  some 
nlnrtjr  miles  in  length.  In  the  paper  ho 
haa  publuthed  on  the  iiibjcct  be  sbcivit  that, 
allboogh  fnxiucnU;  represented  only  by  a 
Ihw  of  looae  weathered  bowlders,  it  is  prac- 
tically continuous  aloi^  a  course  sercntj 
mUw  In  leuglh.  In  Bucks  Count;  the  dike 
abut*  against  the  south  side  of  a  great  fault 
of  scTcral  thousand  fcot  upthrow,  and  up- 
wan]  of  twenty  miles  in  length,  while,  at  a 
distance  lateratlr  of  five  milcji,  another  long 
dike  of  identical  composition  and  structure 
abuts  against  the  north  side  of  the  fault, 
and  continues  thence  to  the  Delaware  River. 
If  not  the  same  dike  laterally  displaced, 
the  two  portions  clearly  belong  to  tlic  same 
system,  and  were  produced  by  a  single  cause. 
It  is  said  lliat  this  dike  was  used  during  the 
war  of  the  rebellion  by  the  negro  slaves  as 
a  guide  in  their  flight  northward.  Scveml 
of  the  stations  of  the  underground  railroad 
arc  said  to  bare  been  on  or  near  its  line ; 
and  the  negroes  were  directed  to  follow 
these  black  rocks  across  fields  and  Ihroiigh 
woods  "until  they  were  led  into  the  hos- 
pitable regions  of  Cbcstor  and  Bucks  Coun- 
ties." 

TIi«  Ba^ltnd«  ofDr.  Cogld^s  Lstroncn- 
ImI  Work, — .\t  the  complimentary  dinner 
giTcn  to  Dr.  B.  A.  Uould  in  Boston,  in  Mar, 
1885,  Professor  W.  A.  Rogers,  of  Ilarrard 
Observatory,  made  a  suggestive  comparison 
of  the  work  which  Dr.  Gould  has  done  at 
Cordoba,  in  the  Argentine  Republic,  with 
(imil&r  work  done  previous  to  1872.  There 
are,  he  said,  in  the  northern  heavens  about 
4,600  stars  visible  to  the  naked  eye ;  while 
within  the  same  limit*  there  are  about 
96,000  stars  as  briglit  as,  or  brighter  than, 
the  ninth  magnitude,  which  are  usually  ob- 
*em>d  In  narrow  bolt*  or  xoncs,  and  arc 
referred  to  as  zone-stars.  The  bright  ston 
■re  ooinmon  to  nearly  all  general  eata- 
logoea,  but  the  positions  of  the  fainter 
star*  depend,  for  the  mo<t  part,  on  two  or 
three  separate  obwrvations.  Dr.  Gould  has 
formed  two  catalogue*  since  1 R7S — a  g«-n- 
oral  catalogue  of  sUrs  extending  to  tho 
wiuth  pole,  containing  84,000  Ftars,  and  • 


OBlaJogne  of  xolMvstan,  BumticHaf  Xi  »tm 
The  two  catalogue*  reprawnl  atma  !.'<   • ' 
sejiarate  obserratlon*.    It  )•  statnl  Ui«a<  { 
of   the   printed  volume*  that  the 
graphic  register  of  the  tranaita,  ih*  { 
ing  of  the  tclcacope  for  declimrtwi,  kii*  J 
all   been   dona   by   Ilr.   GoaU 
The  number  of  distinct  and  sepanl*  i 
scrvatioiu  involved  in  this  work  tmtk  ■ 
tainly  exccol  a  million.     Tlie  whole  n 
ber  of  stars  in  the  two  Cordoba  cstaligM*  ' 
is  tuarly  three  times  a*  great  at  b  i 
ringle  catalogoa  tboa  far  oonMrMUd;  I 
it  must  be  remembered  in  thi*  i 
that  the  great   catalogues  of  tiilui<l«k  n|] 
Bessel,  of  Argelandcr,  ami  of  Scbjclkn^j 
represent  the  labors  of  a  Ufctlma.    IW] 
total  number   of    stars   la  all 
formed  previoo*  to  1870  i«  abool  MOjUM^^ 
as  against  the  10S,00()  stars  In  the  Oadote 
catalogue*.    Since  18r>9,  a  confederttiaB  <f 
fourteen  obaenratories,  situated  in  dUbtot 
parts  of  the  world,  ha*  Itrcn  engaged  to  Itt 
accurate  determinations  of  the  pocittoMof 
the  100,000  star*  to  the  ninth  niagtUall 
in  the  northern  hcareiia.     tip  to  IM,  * 
total  of  about  SI 0,000  obserratkn*  hu! 
been    made.     Considerable    progrt**  liil 
been  made  in  this  work  bcfure  Dr.  GoiM 
left  this  cotmtry  for  South  Amelia.    IDs 
work,  involving  two  thlnU  a*  man;  obMrv^ 
tions  as  all  others  combined,  ia  r 
and  is  all  in  the  hands  of  the  priotcr, 
the  actual  formation  of  the  caUlognc  to  \» 
issued  nnder  the  direction  of  the  iH\tm 
mitche  OmtiUdiafl  caa  hardly  be  mii  t* 
have  been  begun. 


rioter,  wkS^^ 


•9 

th«  Irs^n 

n  iliaa^l 
I rasasaifl 
>rnila)r#~ 


JapuMC  Camphor. — Campbdr  I 
largely  exported  from  the  JapaBtM  1 
of  Kiu  Shiu,  where  the  tree  grow* 
dantly  in  all  situations.  Many  of  th«  ' 
reach  a  great  sixe,  some  near  Nagofaki 
ing  said  to  be  ten  or  twelve  feet  in 
ter,  while  at  other  places  are  treca  i 
Ing  twenty  feet  across ;  after  formliqr  ( 
trunk  twenty  or  thirty  feet  high  wltboot 
limbs,  the  tree  brancbes  out  in  all  dlK» 
tiotu,  forming  a  wclUproportloocd  and  I 
tlful  evergreen  mass.  The  \ic»i  I* 
elliptical,  slightly  serrated,  and  of  a  tivW 
dark  green.  The  brrry  grows  in  oluslai*. 
and  resembles  a  black  currant.  TIi*  i 
i*  raloablo  for  cabioet-wurk  sad  lar  { 


POPULAR  MISCELLANV. 


28  1 


The  tree  i*  nece*- 

i  la  tb*  manufacture  of  oam- 

lav  roqnirea  a  opw  one  to  be 

plaeo  of   ercrr  one  taken 

>  la  fztnelad  bj  distillation 

,  the  vbolc  trae  being  cut  up 

,  and  iteanscd  in  a  tigbt  res- 

^Tbc  iteam,  camphor,  and  oil, 

I  praducta  of  the  prooeas,  are 

I  tlitough  a  bamboo  tube  to  a  wo- 

,  aad  from  tbia  to  a  third,  whicii  is 

>  an  upper  and  a  lower  compart- 

partition  between  the  two  di- 

forated  with   mmll   boles  to 

t  and  water  to  pa«s  to  the  lower 

Tlie  opper  compartment  ie 

Luttb  a  Urcrof  straw,  which  catcb- 

'.  camphor  in  cryetalii.     The 

•vparaled  from  the  vlraw 

L'Id  VDoden  tuba  containing  a 

I  Imndicd  and  thinj-thrcc  and 

pOiml*,   each,  for   the  marlieL 

^ia  npfd  for  Illuminating  and  other 

Tlt«  cxjiorts  of  camphor  from 

i  is  IS82  were  valued  at  1290,000. 

the  Btfds.— Tlic  rommittcc  on 

of  Binls  of  the  American  Or- 

(Coiou  ha«  bccun  the  i^aue  of 

lllDg  attention  to  the  threatened 

P«r  the  dectructlon  of  our  native 

t}>«  greed  of  apccimcncollcctorg, 

t,  e^-huntet!!,  and  Vandal  «porte- 

pa(ier  hy  Mr.  J.  A.  Allen,  in  the 

Blletin,"  girea  an  estimate  of  the 

extent  to  which  this  destruction 

The  conditions  of  modern  life 

dfca  famtching  what  we  might 

<  agcncie*— that  is,  sponta- 

*af  ooutiut   ufieratida — which 

*,   perhopf,   than    all    pre- 

natural    agencies    oom- 

thc  increase,  or,  perhaps, 

I  tnsmbeni,  of  birds.     To  these 

the  growth  of  a  pa.<9ion  for 

for  Tarions    purposes   and 

r  nbtakea  views,  whidi  has 

\  iloleBt  that  it  is  almost  a  won- 

■ay  birds  are  left.     Collectors  ap- 

\  be  ehaq^  with  a  larger  share  of 

Stf  in  thia  matter  than — notwllh- 

Ibtni  is  vastlj  too  much  reckless 

r  deserve.     Mr  Allen  ealcu. 

the  oomber  of  birds  killed  lor 


their  purposes  since  collecting  began  does 
not  exceed  600, OlK');  while,  to  gralifj  the 
vanity  of  the  "dead-bird-weariog  gender" 
of  the  human  race,  not  less  than  5,0<X),000 
are  sacrificed  every  year!  Mr.  George  B. 
Scnnctt,  in  a  paper  in  wliich  he  tells  bow 
the  pelicans  were  ei  terminated  from  an 
island  off  the  cnast  of  Texas  in  an  experi- 
ment at  making  an  oil  from  them  which 
proved  to  be  wortldess,  says  that  "  if  a 
tithe  of  the  truth  were  known  throughout 
the  country  at  large  concerning  the  <acrifice 
of  bird-life  in  the  names  of  '  buiiness,'  '  en- 
terprise,' '  food,'  '  sport,'  and  what  not, 
from  Maine  to  Mexico,  and  from  California 
to  Alaska,  there  would  be  such  a  cry  of 
remonstrance  as  would  make  the  bird-da- 
slroycrs  bang  their  heads  for  ehame  " — that 
ie,  if  tbcrc  is  any  shame  left  in  persons  capa* 
ble  of  engaging  in  such  business.  By  far 
the  largest  numbers  of  birda  are  slaughtered 
to  supply  ladies'  bats;  and  it  is  for  the 
ladies  themselves  to  apply  the  remedy  for 
the  evil,  by  refusing  to  wear  such  barbaric 
ornaments.  Noble  women  in  thia  and  other 
countries  are  organizing  to  put  down  tho 
iniquitous  fashion.  The  object  deaervea 
universal  support. 

Professor  Plrkrrlng's  Trlrphoar. — In 
a  paper  read  by  him  before  tbc  Ameri- 
can Academy  of  Arts  and  Sciences,  on 
his  "Early  Experiments  in  telegraphing 
Sound,"  Professor  Edward  C.  Pickering 
showed  that  in  1870,  several  years  before 
the  telephones  now  in  use  were  invented, 
a  receiver  was  deTl.<icd,  constructed,  and 
tried,  which  consisted  of  a  flexible  iron 
diaiihmgm,  supported  at  the  edges  and  re- 
placing the  armature  of  an  electro-magnet. 
Musical  sounds  were  telegraphed  success- 
fully, and  the  apparatus  was  described  at 
a  scientiSc  meeting,  of  which  a  report  was 
publish'-d  in  the  "Troy  Presi"  of  August 
24,  Ift70.  In  1872  and  Inter,  the  experi- 
ment  was  repeated  under  various  onndi- 
tions.  In  1879  it  was  shown  that  the  in- 
strument was  capable  of  serving  as  a  tele- 
phone, and  of  rendering  articulate  speech 
audible  at  a  distance.  It  appeared  to  differ 
in  no  way  in  principle  from  tho  receiver 
now  used.  Professor  Pickering  explains, 
however,  that  all  his  experiments  were 
made,  or  were  intended  to  be  made,  with 
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k  diMootiauou*  currtot,  anil,  although  l)ie 
hutiuuxnt  t*  ospablc  of  showing  Uie  tmri- 
•tkioa  of  •  coQtiouoas  currenl,  ihc  BUlhnr 
did  not  have  this  ajjpUcatinu  In  luiiid  wbvD 
bv  eonatmcted  it  No  patcat  »u  Ukca  out 
ffir  Uie  derioe,  for  ttie  inTcuUjr  believed 
that  "  a  adeniiGc  nun  aboulcl  place  qo  re- 
Btritnioiu  upon  bis  work  which  would  tend 
to  prcTcnt  the  rrpetilioa  of  an  experiment 
of  ecirntific  lotercst.  A  fuU  deaeilpdaD 
aboold  have  been  publisbod.  This  was  at 
flrat  delated,  frum  the  prcssuro  of  other 
woilc,  and  lade  of  appreoiatioa  of  the  im- 
portaaoe  of  tho  resulla.  Aflerw«rd  I  waa 
tmwUUng  to  fuUT  into  a  rootrorervr,  or  to 
obstruct  IDT  frieodft,  who  were  ftruggling  to 
obtain  proper  recognition  of  the  great  re- 
aulis  ihej  had  obtained  in  the  aame  ficid." 

mat  I«e  cai  d*.— The  important  part 
In  producing  or  modifring  topographr  that 
baa  hitherto  been  conceded  to^oring  mass- 
es of  ice  has  recently  been  disputed  by  some 
Ameriosin  geologist*,  who  fasTp  denied  that 
ice  possesses  any  eroding  or  excavating  pow. 
er.  Professor  J.  S,  Newberry  has  published 
an  article  tiustaining  the  old  theory  against 
these  contradictions  by  cvidcncts  drawn  from 
the  risible  action  of  living  glacirrs,  as  in  the 
Alps,  and  also  in  the  monntains  of  Oregoa, 
wbers  a  rraiarkablc  monotony  of  surface 
baa  been  produced  by  ice-action.  The  cre»t 
of  the  Cascades,  crowned  by  the  Tolcanic 
peaks,  Uoont  Jefferson,  Mount  tlood,  etc., 
baa  sides  sloping  east  and  west,  like  the  roof 
of  a  bouse.  These  slopes  are  planed  down, 
and  Ihcir  asperities  reniovcd,  everywhere 
showing  the  effects  of  a  powerful  grinding 
agent  In  the  Laurentian  belt  north  of  the 
lakes,  where  were  formerly  high  mountains, 
are  now  only  low  hills  and  rolling  surfaces, 
and  the  strata  are  "  standing  at  high  angles 
but  planed  down,  scratched  and  ground  by 
glaciers,  until  their  cut  edges  are  like  boards 
in  a  floor."  Similar  work  has  been  performed 
between  the  Hudson  and  the  Connecticut 
The  action  of  running  water  on  lopogmphy 
is  not  only  different  from  that  of  ice,  but 
aotagonislio  to  it  Water  deepens  the 
lines  of  drainage  and  increoact  (he  aspori- 
liea.  The  cafions  of  the  Colorado  are  typi- 
m1  and  characteristic  illustrations  of  water- 
■ctiaD  oo  continental  surfaccSL  Great  icc- 
,  lu  the  oontnii7,  tend  to  redooe  »ll 


[latitT. 
1  rodH 


asperities,  fill  depr«<aioiis,  tad  Nndcr 
topography  monotonous.  If  lot  k 
tent  to  do  the  work  of  sbaviog  and 
ing  the  landscape,  which  tfac  author  ai 
proTe  by  his  dtations  tbat  it  has  don*, 
more  may  it  have  excavated  lake 
"  The  power  which  has  done  the  gmtrr  is 
certainly  e<iual  to  the  less."  Probably,  rio- 
feasor  Newberry  adds,  some  misapprdMa- 
aion  arises  from  on  inadequate  ooDCfpfica 
of  tbe  composition  and  action  of  ■  glatirr. 
"  It  is,  perhaps,  regarded  as  a  mass  iif 
ice,  which  by  itself  would  h»»c  Bttle 
ing  power ;  but  a  glacier  is  a  great  mi 
mass  which  by  its  weight  and  motion 
es  and  remoTes  all  but  the  most  solid 
prominences  orer  which  it  passes,  WIms* 
it  impinges  ogainst  cliffs,  those  ste 
times  lifted,  and  huge  blocks  aic 
away.  In  many  localities  we  find  stoitts 
hundreds  of  tons  in  weight,  whteb  ha<« 
been  torn  from  their  beds  and  canied  msay 
miles.  Pure  ice,  then,  ia  snfleieilt  tdIbim 
is  a  potent  and  almost  broristibla  ageitt  of 
erosion,  quite  IndepcsdcDt  of  iu  niliallsf 
action ;  but  as  a  matter  of  fact,  ill  gl««*»»f 
arc  studded  below  with  rook  •  fngnMBli^ 
great  or  small,  which  they  hare  torn  up  In 
their  course  ;  to  that  sand,  gratcl,  and 
bowlders  oonstimte  a  coating  to  the  oadir 
surface  of  a  glacier  which  may  b«  oompved 
with  the  emery  on  a  copper  wbceL" 

Hart  we  gone  t«o  fkr  In  dralalBj; 
Swaaps  I — Id  one  of  a  series  of  papen  on 
"The  Proper  Value  and  Maosgnmnl  ol 
Government  Timber-Landg,"  read  at  the  1 
partment  of  Agriculture,  in  May  last 
M.  C.  Kead  showed  that  harm  rather  '■ 
good  has  been  done  by  the  draining  of  I 
swamps  which  has  been  to  Tigorooaty  pns 
ecuted  during  the  last  iwentr.Src  jnaan. 
The  swamps  were  constant  stoi«-b«ds  sad 
sources  of  moisture,  and  tended  lo  ki««p  lbs 
streams  that  drew  upon  lh«m  at  sia  rrts 
level.  In  draining  them,  they  being  gownlly 
found  on  the  same  level  as  tbo  sarf  ace  of 
adjacent  Ukes,  the  outlets  of  tbc  lakes  wan 
deepened  so  that  tlicy  could  be 
more  speedily  and  .  To 

modate  the  more  m  \  thai  acvnitd. 

tho  streams  below  wcrv  o(t«n  stiaig 
and  cleared  out,  ami  the  rapid  ( 
of  the  water  Into  the  Uxfet  Ut 
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■•  poaattle.  "All  three 
I  rciMnwl  u«  makiag  the  siufsoe- 
I  alaoct  m»  perfect  u  if  ■  teriea  of 
nwCs  corcred  the  l&nd,  And  all 
r  (rooi  Ibam  «■«  oonduclod  )>jr  pipe* 
^  chknoel."  Consequentir, 
Mpiont  hare  diaappearcd ; 
I  former);  pereanial  allcnuitcl;  orer- 
fldw  their  buiki  uid  run  dry.  The  nataral 
ngnUlor*  of  the  stnsamt  hariug  been  de- 
tuttfti,  wbencTer  there  ia  an  ezoessire  nin 
k  i*  taptdlr  carriol  into  the  strcamt,  which, 
ladoall;  uniting  their  waters,  ofteo  con- 
Aooda  in  larger  channels  which  no 
I  apfiUaiioes  can  ooatrol."  Dikes  and 
vlU  chedc  the  cril  for  a  lime,  onlj  to 
it  greater  in  the  future.  The  only 
fOMibU  romed;  fur  all  these  evila  is  "to 
■•  qoickl/  as  possible  to  undo  our 
tad  fcorekte  the  natural  rcscrroirs  we 
htm  ileiliu/uil  B J  reforesting  the  swampi 
■ad  Iha  hif^er  land  which  surrounds  them 
m4  the  lakes,  "  wc  shall  restore  them  to 
ihsir  proper  plaoe  in  the  economy  of  Na- 
Tb»  laku  should  bo  restored  to  their 
,  and  enlarged  wbcrorer 
ttmdmblti,  A  MJieme  kindred  to  this  is 
tkataf  eroating  artificial  rcscrroirs  at  the 
■HMH  of  rirora,  as  at  the  sources  of  the 
aU»  fe  tiie  Allaghanjr  Mountains,  br  dam> 
■tax  op  the  rarlmea  of  the  smaller  streams. 

■utk-CentrartlnB  and  Jlonntaliu. — Mr. 

Wniiani  TJ.  Taylor  Utcly  read  a  paper  before 

'liical   Society   of  Washington 

'  Ue  suggested  that  the  crumpling 

i  crust,  with  the  formation  of 

•I  nuigea,  was  a  result  of  moJiSca- 

I   the  spberoidity  of  the  globe  pro- 

iiy  a  change  io  the  length  of  the 

iiii:h  change  is  an  elTcct  of  the  re- 

'<i  of  the  UJ2S.    Ii  is  established, 

r's  mind,  as  beyond  a  rea^oo- 

liit  our  present  day  is  consider- 

!ian  the  day  of  early  geological 

osing  the  equatorial  radius  of 

'■'   hare    been   onco   one   tenth 

-  and  the  polar  radius  one  tenth  less 

iry  are  now,  it  is  evident  that,  from 

T  slow  but  neTer.ceasing  contraction 

■T'Trial  shell,  due  to  diminution  of 

.m,  "  this  crust  would  be  sub- 

-■■■■--  ■■ ,]f  lateral  com- 

from  the  old 


hypothetic  shrinkage  of  rolume  by  reduc- 
tion of  temperature.  Is  it  not  precisely  this 
morpKologie  contraction  whose  effects  and 
records  are  ererywhcre  apparent  in  the 
crumpling  of  the  earth's  crust  1 "  On  this 
view  the  facts  may  be  explained  that  the 
circumpolar  regioos,  where  the  crust  has, 
by  the  theory,  been  stretched,  are  relatirely 
free  from  mountains  or  plications,  while  the 
intertropical  region  contains  the  higfarat  cle- 
vaUons.  So  strongly  impreaaed  is  Mr.  Taylor 
"  with  the  inevitable  operation  and  potency 
of  this  unquestioned  retardation  of  rotation 
that,  were  all  traces  of  any  differential  action 
masked  and  obliterated,  ho  would  still  bold 
to  it  as  the  one  efficient  cause  to  account 
for  the  prominent  constriction  of  the  crust 
displayed  in  every  land.  But  the  differen- 
tial traces  of  oblstcness  have  not  been  ob- 
literated— masked  though  they  may  be,  to 
some  extent,  by  other  perturbationa."  From 
rarioua  conditions,  he  adds,  "  we  may  infer 
that  in  all  geological  ages  the  progresa  of 
elevation  has  been  in  excess  of  that  of 
degradation  by  erosion;  that  In  all  ages 
mountain-building  has  been  at  a  maximum ; 
that  is,  that  the  uplifted  heights  bare  been 
the  greatest  which  the  average  thickntM  of 
the  crust  at  the  time  was  capable  of  sup- 
porting; so  that  the  former  has  been  a 
constant  fuoction  of  the  latter,  the  ratio 
bang  probably  not  far  from  one  fifth." 
The  increasing  maximum  of  elevation  has 
probably  now  reached  its  Umit,  for  both 
the  processes  of  equatorial  contraction  and 
of  internal  temperature  reduction  are  going 
on  with  extreme  and  lengthening  slowness ; 
"  and  the  whole  remaining  subsidence  of  the 
intertropical  ohlateness  can  not  exceed  five 
mile«,  during  the  vast  ages  in  which  the 
earth's  rotation  shall  be  entirely  arrested." 

Suke-PolMalag.— Dr.  0.  C.  Koy,  con- 
trasting the  physiological  action  of  snok^ 
poison  and  the  symptoms  of  rabies,  boa 
made  the  suggestion  that  the  venom  of  the 
cobra  might  bo  tried  to  counteract  the  mor- 
bid phenomena  of  rabies.  An  interceting 
compendium  of  facts  respecting  snake-poi- 
sons has  been  pobliahcd  in  Calcutta  by  Mr. 
Vincent  Richards,  from  which  we  learn, 
among  other  things,  that  we  have  no  anti- 
dote to  the  poison  when  it  has  once  fully 
entered  into  the  system.    If  the  venom  oaa 
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be  confioed  lo  •  put,  by  means  of  a  Uga- 
turr^  Iheo  permanganate  of  potash.  In  a  St* 
p«rcent  aolutioa,  is  an  effident  destroyer 
of  its  power.  Ammonia  is  not  a  remedy. 
8omc  seeming  cures  ma)-  be  accounted  for 
by  the  fact  that,  If  an  innufficirnt  dose  of 
llie  Tcnom  be  adminittcrcd,  the  bitten  ani- 
mal will  lire,  whether  stimulants— alcohol 
or  ammonia — be  given  or  not.  The  intel- 
lect does  not  appear  to  be  affected  by  snake- 
poisoning,  but  remains  undaudcd  to  the 
last. 

TarqaolMS. — The  turquoise,  in  the  mid- 
dle ages,  was  accredited  with  even  more 
supomaiural  virtues  than  were  ascribed  to 
other  pi«ecious  stones.  The  wearer  of  it 
had  Us  sight  strengthened  and  his  spirits 
dieered;  if  he  fell,  the  gem  would  break 
instead  of  hiis  boiic-a,  and  save  them  ;  and,  if 
he  became  sick,  it  turned  pale.  When  Its 
possessor  died,  it  lost  its  color,  to  recover  it 
again  on  passing  into  the  hands  of  another. 
In  some  mysterious  way,  when  suspended 
by  a  string,  it  was  capable  of  correctly 
striking  the  hours  on  the  inside  of  a  glass 
Tcsucl.  Turquoise — a  livdratcd  phosphate 
of  alumina  colored  by  traces  of  com- 
pounds of  copper  and  iron — may  be  of  va- 
rious colors  of  blue  and  green,  but  only  the 
fast  sky-blue  specimens  arc  prircd  as  pre- 
cious stones.  The  other  shades  may  be 
imitated  in  inferior  stones,  this  one  not. 
The  material  of  some  fossil  teeth  is  capable 
of  being  colored  with  phosphate  of  iron  so 
as  to  resemble  real  turquoise,  when  it  is 
called  odontolite  or  Occidental  turquoise,  but 
it  is  softer  than  the  genuine  Oriental  stone, 
and  thereby  easily  distinguishable  from  it 
Jewelers'  turquoises  come  from  the  mount- 
ains of  KhorttS«an  in  Persia.  A  very  sat- 
isfactory report  upon  the  mines  has  been 
furnished  the  British  Foreign  OfSce  by  Mr. 
A.  H.  Schindler,  who  was  for  a  short  time 
director  of  them.  Tlie  veins  occur  in  the 
motamorphic  strata,  with  which  the  num- 
mulitio  limestone  of  the  mountains  is  mot- 
tied,  and  are  very  ancient  and  extensive, 
bearing  frequent  evidences  of  the  old  worlc- 
ings.  Tlie  mines  are  quite  deep,  one  of 
Ihcm  reaching  down  to  one  hundred  and 
sixty  feet.  The  works  arc  carried  on  by  the 
people  of  the  villages,  who  are  careleM 
in  management,  and  improvidenL    At  the 


mines,  the  larquolsee  are  roughly  i 
into  three  daaaes,  of  first,  seeood,  and  I 
qualities.  All  the  stonM  of  go<id  awl  tNl 
color  and  favorable  shape  belong  to  Itr 
first  class.  But  they  vary  must  cnrhnatj 
in  value,  for  Hr.  Schindler  saya,  "  it  I*  la- 
possible  to  fix  any  price,  or  classify  Ihrni 
according  to  different  qualities.  I  have  nn-l 
yet  seen  two  stones  alike.  A  stone  ivn 
thirds  of  an  inch  in  length,  two  fifths  of  \ 
Inch  in  width,  and  about  half  an  iii£h| 
thickness,  cut  /wtidni  (conical)  shape,  i 
valued  at  Meshed  at  three  hundred  | 
another,  of  about  the  came  size,  shape,  i 
cut,  was  valued  at  only  eighty  pouiulfi  Itw  . 
color  most  prized  is  the  deep  blue  of  ! 
sky.  A  small  speck  of  li?ht<<r  mlor,  >fa 
only  connoisseurs  can  or 

almost  unnpprcciable   tn  ieo,! 

ereascs  the  value  considerably.  Thai 
is  that  undefinahle  property  of  a  good  I 
quoise,  the  tM,  something  like  the  '  «>(( 
of  a  diamond  or  the  luster  of  a  peari :  a  I 
colored  turquoise  without  the  i>U  it  M 
worth  much."  The  stones  arc  cut  Is  ll»»» 
ways — the  flat  or  slightly  convex  form,  tto 
tnmcatcd  cone,  and  the  tallow-drop  or  a 
raiocAoM.  The  higher  the  conical  and  Mb- 
vex  surfaces  in  the  two  latter,  the  mot*  1U 
tun|Uo!scs  are  prized.  Kune  but  a  Use, 
deep-oolored  stone  can  be  adv 
out  into  a  conical  shape,  since  one  of  a  | 
color  would  appear  almost  white  at 
apex.  Some  mines  contain  stone*  *b 
look  well  at  first,  but  soon  chan|p*  tfadr 
color  and  fade.  These,  of 
worthless. 

Poisons  rormed  from  Foed. — Tbei 
of  "  Poisons  formed  from  Food,  1 
Relation  to  RIlioiisncBS  and  Oil 
been  eoni<idercd  by  Dr.  T.  Laail«r  \ 
in  articles  in   "The   Pnctitiooer." 
are   persons,   he   says,  or   even,   perhai 
"  classes  of  people,"  to  whom  errn  i 
of  food,   usually    salutary,   are   poison 
Many  articles  of  food,  also,  have  a  pn 
of  splitting   them<<clvo«i   up  so  as  to 
poisons.     The  melon  nn<l  ciirnmlK-r  trib 
vegetables  exhibits  a  tendoncy  to  Ike  I 
mation  of  purgative  substances.     Ib  i 
foods  poisonous  properties  arc  apt  to  i 
either  from  particular  modes  of  r<M)k 
from  beginning  deeompoaitioo.    Tbc<d 
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faiiiM  aaf  b*  cStated  by  Bicroble  orgui- 
IM^  or  by  tiw  dlgeslhr*  fttmenla  o/  the 
kMlllif  bcxlf :  uiil  thej  are  rorioas  aooord- 
^lotkc  punioulu  orgnoism  or  lermeot 
fkn  MU  them  u(t,  and  aocordiogto  the  tcm- 
{xntore  *t  wbicti  ibc^  oocar,  and  the  length 
ti  \\m  tlut  the;  continoe.     Some  of  the 
limiliiil*  of  decompodtion  are  poiaoDons  in 
TUiou  decreet  of  •ctirity,  whil*  oihen  are 
tM««T— «   Wbea  kept  separate,  the  poiaon- 
m  fndMts  remain  unchanged  for  a  Kmg 
tm^,  bnl  when  mind  to$;ether  they  are  apt 
ttnleigo  further  decotxiposiliun   and  bc- 
nn  toMt.    Bedidoa  temperature,  the  <lc- 
(iM  of  aNittiire  in  the  subject  of  decom- 
orlo  the  atmofiphere,  and  electrical 
when   milk   is   "  soured  by 
lercise    modifjiag  influences, 
sMch  bare  not  yet  been  definitely  asoer- 
PigoL    The  difference  between  the  prod- 
Qnafdeoompositionin  hot  and  oold  weath- 
er li  llhntfmted  by  the  alkaloids  obtained 
(roi  deoompoeing   nsite   in  eonimer  and 
vialer.    The  winter  alkaloid  has  a  narcotic 
nd  poialyalag  action ;  hut  in  summer  an- 
<A*r  alkaloid  is  also  yielded,  which  has  a 
MlllUng  action  something  like  strychnine. 
0«  aeosnnt  of  the  greater  rapidity  of  the 
Ire  process,  albuminous  substances 
paisonons  maob  sooner  in  summer 
t  la  winter,  and  again  lose  their  poison- 
pmperties  more  quickly  by  further  dc- 
[on.     A I  putrefaction  may  go  on  to 
i  Mttaia    extent  after  the  introduclion  of 
feed  fatlo  the  intestinal  canal,  poisons  msy 
be  fanned  frvm  the  part  eaten,  and  pro- 
does  dangerous  symptoms,  while  no  poison 
can  be  fooud  in  the  remaining  parts  of  tbo 


Hm  ■yyctiittlnl  Planet  Keith.— Sorcn 

■■I  ilaoe  the  inrention  of  the  telescope  a 

•  tiody  has  been  obserrcd  near  Venus 

ia  Midi  a   situstion  as  to  suggest  that  it 

Brf^t  be  a  satellite  of  tliat  planet.    The  ob- 

■rraiiMu  oan  hardly  hare  been  illusive, 

<t»«^glf  they  wore  only  fleeting;  ones,  for 

Ifeay  v«re  made  by  skilled  sHtronomers,   The 

yOM  one  was  ia   1764.      M.  J.  C.  Houzeau, 

^^Hlbc  BrasscU  Obserratory,  has  examined 

^H  data  of  them  in  an  endeavor  to  dcter- 

^Be  the  nature  of  the  body.    They  do  not 

^pK  viih  Iba  nippofitjoo  that  it  is  a  satcl- 

Bl»  »fli«tk  ia  on  intra  Mercnrial  planet. 


They  are  consistent,  however,  with  the  sup. 
position  that  It  mores  in  an  orbit  about 
equal  to  or  a  little  larger  than  that  of  Venus, 
with  which  it  comes  in  conjunction  at  in- 
tcrrals  which  are  multiples  of  a  little  less 
than  three  years  ;  for  the  intcrrala  between 
the  obserrations  all  represented  snch  mul- 
tiples. Supposing  the  obserrations  to  be 
correct  and  to  indicate  the  real  existence  of 
such  a  body,  M.  Houzeau  proposes  for  it  the 
name  of  Neith.  The  search  for  this  planet 
would  furnish  good  occupation  for  amateur 
astronomers. 

Caa^s  of  Financial  Strlngenex.  —  The 
"  E^nbnrgh  Review  "  ascribes  the  present 
general  monetary  scarcity  to  the  vast  expan- 
sion of  trade  since  the  middle  of  the  centu- 
ry, which  was  in  great  part  an  effect  as  well 
OS  an  accompaniment  of  the  new  supply  of 
gold  that  came  in  at  that  time  ;  the  decline 
which  has  taken  place  in  the  yield  of  the 
gold-mines ;  and  the  large  augmentation  in 
the  demand  for  gold  which  has  been  occa- 
sioned by  the  extensive  demonetization  of 
silver.  The  influence  which  the  large  addi- 
tion to  the  world's  stock  of  Bpccic  since  1848 
has  exerted  upon  the  value  of  money,  though 
important,  has  been  by  no  means  so  great 
as  was  expected.  "The  doctrine  that  changes 
in  the  amount  of  the  circulating  medium  are 
really  of  no  coo.ioqnence,  inasmuch  as  suvh 
an  increase  is  pari  paum  attended  by  a  pro- 
portionate change  in  the  value  of  money,  so 
that  the  effective  power  of  the  currency  re- 
mains unaltered,  is  now  all  but  extinct,  and 
can  survive  only  In  minds  which  are  imper- 
rious  to  the  remarkable  lessons  of  the  last 
thirty  years,"  which  have  "demonstrated 
afresh  the  correctness  of  the  old  and  com- 
mon-sense view  of  the  matter — nomely, 
that  if  there  is  an  increase  of  business 
operations,  or  other  effective  requirements 
for  money,  a  proportionate  addition  to  the 
currency  will  only  serve  to  keep  the  value  of 
money  at  its  previous  level ;  and,  if  tmdc  or 
these  monetary  requirements  increase  fs:^tcr 
than  the  amount  of  currency,  prices  will  fall 
(or  the  value  of  money  will  rise),  however 
largo  the  annual  additions  to  the  currency 
may  be.  More  remarkably,  and  on  a  far 
grander  scale,  the  same  truth  or  principle 
WAS  illustrated  in  the  history  of  the  three 
centuries  which  followed  the  discovery  of 
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New  WorlJ."  In  1880  gixtccn  mlUionB 
•tcrling  of  specii?  snnuallj  did  lees  for  tho 
want*  of  the  world  llinn  ten  millions  had 
done  in  ISIO,  uid  much  lens  than  two  milU 
iona  had  done  ncarl;  thruo  centuries  pre- 
viouiilv,  in  the  reign  of  Queen  Elizabeth. 
*'  Whono»er  the  supply  of  money  bccomea 
Eiaiionary  in  the  civilized  world,  or  in  a 
prograaalTe  communiiy,  prices  begin  to  fall, 
owing  to  the  steady  increase  of  populatioa 
and  monetary  requirements.  Thus,  .  .  . 
during  the  silver  age,  although  the  annual 
production  of  the  precious  motaJs  increased 
continuously^  throughout  three  hundi-ed 
years — well-nigh  doubling  in  each  sucoes- 
aive  century — the  monetary  wants  of  the 
world  increased  quite  as  fast,  and  cro  long 
began  to  outstrip  the  growth  of  the  mone> 
tary  supply."  A  careful  analysis  of  the 
statistics  of  coinage  and  other  uses,  and  of 
tho  supply  of  tho  precious  mclaU,  based 
upon  the  reports  of  the  Director  of  the 
United  States  Mint,  shows  that  "  the  cur- 
rent requirements  for  coinage  of  themsclrcs 
exceed  the  total  annual  supply  of  tho  pre- 
dotia  metals  by  four  millions  sterling,  while 
the  consumption  in  the  orta  amounts  to  nine- 
teen luilliouE — indicating  a  reduction,  or  at 
least  an  inadequate  -supjily,  of  metallic  mon- 
•y  to  the  extent  of  twenty  -  three  millions 
annually."  The  disastrous  effects  of  a  mon- 
etary dearth  are  cxtensire.  It  affocta  not 
only  current  tmdc,  but  real  property,  or 
fixed  wealth  of  all  kinds.  The  value  of 
money  is  rising,  and  consequently  the  sale 
value  of  all  other  oommodllics  is  falling. 
Even  the  moneyed  class  Iorc  also,  owing  to 
the  low  rate  of  interest  and  the  lack  of  re- 
munerative kinds  of  investment ;  but  agii- 
culture  is  most  affected  by  a  change  in  the 
value  of  the  cireulating  medium,  because 
such  a  change  comes  upon  it  with  di- 
rect ond  unbroken  force.  Thus,  the  mis- 
chief works  round  the  whole  community, 
or  indeed  the  civilized  world.  Ko  himian 
power  cnn  prevent  the  embarrassment  aris- 
ing from  an  inade(|uatc  pro<luction  of  the 
precious  metals.  "I'.ut,  fortunately,  the 
source  of  our  present  difficulties  is  no  longer 
the  mystery  that  it  was,  even  to  statesmen 
in  former  times.  The  fact  that  nowadays 
it  can  be  traced  to  its  fundamental  causes 
oonslitutes  the  best  hope  omid  our  present 
diflteolties." 


of  Bangor  has  efau]g<d   - 
destroying  the  ealmnea*  ■■  ' 
ing  people  uneasy  and  i" 
as  a  dangerous  fct 
medical  men,  inclir; 

and  Dr.  nichardsoa,  agr«<o  wi  t 

Dr  Gordon  Stablea  has  pronoun   ^  i.  ■ 

drink  of  pleasure  and  health,"  and  has  fi- 
pressed  the  opinion  that  it  ought  to  be  the 
national  drink  of  England.  The  grseral 
current  of  public  opinion  and  practice 
pears  to  be  favorable  to  the  Utter  vii 
In  the  British  army,  says  the  "  Pall 
Gazette,"  the  ose  of  tea  is  slowly  but  ei 
supplanting  the  use  of  grog.  The  loldii 
who  captured  Tol-elKebir  drank  nolhitig 
tea.  It  was  served  out  to  them  three  liow* 
a  day,  and  tbey  foimd  it  most  plea<ant  anil 
invigorating  on  the  march.  Its  nw  aooag 
athletes  and  others  who  perform  phytical 
feats  is  becoming  more  gcncial.  The  sM 
of  alcohol  and  tobacco  is  univeraaJty  con* 
demned  in  the  various  handbooks  on  tni» 
ing,  but  the  use  of  tea  is  always 
mended.  To  the  charge  that  tea-drinkii 
Btimulatca  revolutionary  tendeodeg  may 
answered  that  the  greatest  lea-drinkiag 
tion  in  Asia,  the  Chinese,  is  the  moct 
Bcrvativc,  and  that  the  Russians,  tlio 
est  tea-drinkers  in  Europe,  are  the  moM 
stolid  of  Western  peopletL  Of  great  men. 
Dr.  Johnson  defcribed  himself  as  "  a  bard< 
ened  and  shameless  tea.<lrinker.''  Kant 
used  io  breakfast  on  a  cup  of  tea  and  a 
pipe  of  tobacco,  and  to  work  on  them  for 
eight  hours.  Dc  Quincey  usually  drank  Um 
from  eight  o'clock  at  night  till  four  o'doek 
in  the  morning.  Buckle  was  a  most  fas- 
tidious tea-drinker.  William  Howitt 
larly  took  tea  and  coffee,  and  found 
greatest  refreshment  in  both ;  and  Mr.  G1 
stone  is  one  of  the  greatest  tea-drinken 
the  century. 

Tarlatlon  In  Eartkqvikf-TIknl] 

Professor  Milne,  of  Tokio,  Japan,  makln 
a  seismic  survey  nf  the  ground  near  hb 
house,  placed  similarly  constructed  and  tact- 
cd  seismographs  at  different  placea,  but  is 
similar  positions.  The  re«ult  of  ofatcrvii 
many  eartliquakes  was  that  all  the 
ments,  the  positions  of  which  woald  b* 
eluded  within  a  triangle,  the  tid«  of  wb 
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tnine  hundred  feet  in 
tidicitiont  u  to  di- 
Itode,  nuximum  Tclodt;,  uid 
thu,  hftd  tljcsc  instrument!! 
hands  of  different  otKenren, 
'.  would  bare  gircn  a  different 
the  (une  eanhi|ualce.  Thu», 
e  average  maxiniimi  Tclodtica 
0,  on  hard  ground,  with  that 
B,  on  soft  ground,  the,T  were 
I :  S.  The  maximum  accelera- 
I  two  stations  were  1 :  8'i.  It 
ire  be  concluded  that  a  build- 
uuld  withstand  a  disturbanoe 
be  (oiBcient  to  shatter  a  simi- 
jilaoedatE. 


NOTES. 

mi  of  the  American  Societr  for 
March,  of  which  Josiah  Rorcc, 
t,  Mianrhnsctts,  ia  chairman, 
Ml  accounts  from  truitwortbj 
Mltng  supposed  cases  of  appo- 
ICBt  or  deceased  persons,  and 
cstion  by  them  of  facU  an- 
>  person  visited  by  them,  or 
coc  future,  which  are  afier- 
It  wi>uld  also  h'ke  to  receive 
liher  similar  personal  experi- 
naf  have  been  striking  enough 
na  eonoeroed  to  remember,  or 
id.  The  committee's  purpose 
aiMl  exumini*  the  evidence  pre- 

trw  to  drawing  such  conclu- 
may  wem  proper  and  war- 
mmlllce's  circular,  which 
Lined  on  app)ic.\tion  to  tho 
itaiat  a  fall  statement  rospect- 
it  infiinualioo  it  seeks,  with  a 
|lw«(ion'<  which  may  be  useful 
maUog  up  the  accounts, 

er  ooiuses  in  chemistry,  to  be 

^wd  UniTeraity  this  year,  will 

ll  and  doae  August  14(h.    In- 

be  given  under  the  direction 

C*wn<nr  in  p?n'>ml  chemistry, 

istry,  and 

'C  courses 

■  (i'>nai<,  iiiii  [u.ii^ii.il  and  ap- 

ly  cost  from  five  to  sit  dollars 

It  is  desired  that  applications 

iha  laboratory  be  made  before 

niese  oounrs  arc  taken  each 

lier*.  both   male  and  female^ 

iMJo^  to  teach  chemistry,  by 

HBd  to  use  their  knowledge 

^■^  general  students. 

H  sow  Made  on  a  laT>^  scale 
the  rrfuac  of  limber-cut- 


tings and  forwt-clenrings,  and  from  stumps 
and  roots.  Although  it  can  not  well  be 
burned  in  common  Isiiipp,  on  account  of  tho 
heavy  proportions  of  carlum  it  contains,  it 
furnishes  a  satisfactory  light  in  lamps  espe- 
cially made  for  it,  and  in  ic^  natural  slate 
is  the  cheapest  of  all  illuroloaiing  oils. 
Thirty  factories  produce  about  40,000  litres 
of  tho  oil  daily.  Turpentine,  creosote,  acetic 
acid,  charcoal,  coaUtar  oils,  and  other  use- 
ful BubstaDcv.",  are  also  obtained  from  the 
same  materials  as  is  tho  wocd-olL 

K.  n.  F.iTOL  report.')  that  a  number  of 

oaken  piles  which  have  seen  nine  years  of 

I  service  at  MiJrcs,  Spain,  have  taken  on  the 

I  appoaranco   of  stone-coal.     The   structure 

I  resembles  that  of  a  fibrous  coal  composed 

of  bri!;ht  particles  separated  by  dull  ones ; 

it  also  feels  like  stonc-ctml,      H.  Renault 

stateji,  aflor  a  microscopic  examination,  that 

the  wood  of  fibers  and  parenchyma  have 

preserved  their  characters,  and  the  dottinfcs 

of  the  vcsscLi  are  perfectly  clear.    Chemical 

'  analysis  prjves  a  compo^^ition  analogous  to 

that  of  lignite.      The  very   black  color  ifl 

ascribed  to  the  presence  of  tannate  of  iron. 

M.  CHiTRxri,  gave  joy  to  the  members 
of  the  French  Academy  of  Sciences  by  re- 
suming his  scat  among  them  on  the  fith  of 
April,  after  a  few  weeks'  absence  on  ao- 
\  count  of  illness.     lie  seemed  only  slightly 
I  weakened,  but  was  otherwise  in  his  usual 
'  vigor.     The  President  of  the  Academy  gave 
,  him  a  suitable   welcome,    and   he   replied, 
I  sp«>aking  till  he  was  checked  by  Dr.  Vul- 
pian,  his  titular  physician. 

Dr.  CiuRLts  OsTKC  records,  in  "The 
rractitioner,"  the  case  of  a  woman  patient 
who  was  made  sick  by  eating  eggs.  She 
appears  to  be  affected  with  a  family  idio- 
syncra.sy  against  egim,  for  she  said  that 
they  never  agreed  with  her  when  well ;  and 
neither  her  mother  nor  grandmother  could 
cat  them. 

AccoRDixo  to  Professor  VIrchow,  the 
Qerman  Colonial  Society  has  had  circulars 
sent  to  all  European  colonies  situated  in 
the  tropica,  requesting  observations  to  bo 
made  reganling  tho  question  of  the  accli- 
matization of  Europeans  in  the  tropics,  in 
order  that  the  answers  may  be  ready  to  bo 
communicated  to  the  German  Naturalists' 
Association  at  it.i  meeting  in  September 
next.  An  exhibition  of  objecla  required  in 
fitting  out  scientific  travelers  for  their  jour, 
ners  will  also  be  held  at  the  same  time  with 
the  meeting  of  the  Naturalists, 

IlFJtB  L.  Rtrrexnnio,  of  Bremen,  has  pre- 
8cntc<l  the  Natural  History  Society  of  that 
city  with  the  sum  of  £2,60i)  for  a  Rutcnberg 
fund,  in  commemoration  of  the  services  ren- 
dered to  science  by  his  son,  the  tra* 
who  was  murdered  in  Madogajicar, 


288 


THE  POPULAR  SCIENCE  MONTHLY. 


A  roMMTmi;  of  tln>  Vts\%  AcudcmT  of  i 
SciftKVa  liM  maturoJ  a  plan  for  tlie  foim- 
lUtion  of  nn  JrutUvt  I'attcur  for  the  Irvat- 
menV  of  rabies,  to  be  open  to  Krcnchmen 
knd  to  foreigners  bitt«n  by  <log»  or  other 
rabid  aniioaU.  A  public  pulwcription  i»  to 
b«  institutud  in  France  and  abroad  for  the 
foundation  of  the  cswblishmenl.  The  man- 
DgODieut  and  application  of  the  subscription 
will  be  under  the  direction  of  a  ciinrailLrc, 
of  which  Admiral  Jurien  dc  la  Graviire, 
I'rcsident  of  the  Academy,  ia  chief. 

Db.  Dt:Baisi,  of  Parisi,  hat  been  making 
Cipcrimcnts  on  the  properties  of  vaarline 
Hi  food.     Two  dogs  were  fetl   on  eoup  in 
which  the  usual  fat  was  entirely  replaced  1 
with  vaseline.     With  this  diet,  tlic  aniiuab  | 
even  plightly  increased  in  weight ;  their  gen-  i 
cral  state  was  pi.od,  with  no  loss  of  appetite, 
Toniiting,  or  diarrha'a.    Whence  the  ciperi.  [ 
nienter  infers  that  the  carburets  of  hydrogen 
fonning  vaseline,  though  they  favor  neither 
oxidation  nor  saponification  like  fats,  aro  { 
readily  tolerated  in  the  alimcnury  canal  of 
dogs. 

Tm  Marquis  dc  Nndaillao  gives  tnaii''a 
range  of  endurance  of  temperature  as 
equivalent  to  at  least  132°  C,  or  236'  [ 
Fahr.  His  estimate  is  based  on  the  re- 
corded facta  of  — 65°  C,  or  -  85°  Fahr., 
observed  in  the  Kara  Sea,  and  67'7°  C,  or 
151-8°  Fahr.,  in  the  country  of  the  Tua- 
ricks,  in  Central  Africa, 

Dr.  Ahdbiiss,  having  calculated  that  ac- 
cidents from  li-rhtning  have  increased  by 
from  three  to  five  fold  during  the  last  6fty 
years,  finds  that  the  causes  which  have  been 
assigned  for  the  phenomena  do  not  account 
for  all.  nc  regains  the  main  cause  as  lying 
in  the  cnormoos  increase  in  manufactories, 
Incomotivcs,  etc.,  which  fill  the  air  with 
smoke,  steam,  and  particles  of  dust  of  all 
kinds,  while  the  increased  populations  con- 
tribute their  ehure  to  the  impurity  of  the 
tttniosphcrc.  His  own  experiments  and  those 
of  others  have  shown  that  all  the  electrical 
phenomena  of  the  air  increase  in  intensity 
with  the  increase  of  dust  in  it. 

TnK  London  Sanitary  frotcction  Asso- 
ciation re;nslers  more  than  l,(XKl  members, 
and  reports  1.204  inspections  during  the 
year.  The  general  character  of  the  houses 
inspected  was  found  to  be  as  insanitary  as 
ever,  only  5  per  cent  being  fmind  in  perfect 
order,  and  »'5  percent  in  fairly  good  order; 
while  in  60  per  cent  foul  air  was  escaping 
directly  into  the  house,  and  in  24  per  cent 
aewagc  was  partly  retained  under -ground 
by  leakage  or  choking  of  pipes. 

A  PitnioniciL  descriptive  of  the  contcnU 
and  additions  to  the  collection  has  been 
started  by  the  administration  of  the  Ethntv- 
lopcal  Si-ction  of  the  Royal  Museum  at 
Berliu.    The  first  number  contains  on  ac- 


count of  Dr.  Kachllrptrs  Mlioologacal  eeL 

lections,  aud  other  papers  of  similof  int«n*t. 


OnnTjAKV  NOTES. 

Tnt  death  is  anoormced  of  Dr. 
von  Moosbruch,  agricultural  chemist,  of 


M.  Fitrr  Lrsiisc,  Profeeeor  of  Chem- 
istry in  the  Stole  Cmtrait  da  Artt  et  Mmrn- 
/•icturtt,  Paris,  is  dfad.     He  was  for  a  \"ot; 
time  a  colkborator  with  T' 
bis  mark  in  chemical  i-ci> 
the  matter   of   studies  uc    • 
He  also  gave  much  attention 
investigations,  and  was  a  dill 
committee   on    eipcriments   of    the   inter, 
national  Electrical  Eipooilion  of  1881.    Hr 
was  chief  insjiector  of   gas  in  the  • 
Paris,  and  Vice-Pn-aidcnt  of  the  Sc- 
the  Kneouragemcnt  of  Kationol  Indusiriir*, 

JonAXS  Jacob  tor  Tscncw,  an  eol- 
nent  obs<'rver  of  ?outh  .Am'-rii-an  plicnotn* 
cna,  died  in  St.  Gall,  Swiijcrland,  on  th« 

24th    of   January  la,<t.      He  wa*  t ' 

Glarus,  in  181S,  and  went  frt>m  j-i ; 
Peru,  where  he  lived  five  years.  1 
the  public  the  best  account  of  !'• 
also  published  books  on  the  faimn 
country,  and  the  ancient  Quicbna  la 
a  travel-sketch  of  the  Amlis.  an  •■- 
the  Brazilian  provi'  '" 
"  8y.stcm  of  the  1'. 

comprehensive   b<"U    

America,    in    five    volumes.       He 
brother  of  Friedrich  von  Tschisdi,  m  ■ 
I  the  "Thierleben  der  Alponwclt." 

Mb.  Rictijibh    Epmcm«,    a   student  i.f 

extiaonllnary    agitations   of 
I  carthqiinki'-shocks,  and  of  aii 
!  recently    at    I'lynpouth,    Enylaiul. 

eighty  "fifth  year.    The  results  of 

mologicnl   iuvei-tignlioii- 

Ihe  "  Edinburgh   New    i 

nal,"  the  Uritish  Assr. 

the  "  Transactions  of  i 

CornwalL"     He  also  |  i 

book  on  the  "  Anli'iuilies,  Natuiul  lii-.»on, 

Natural  Phenomena,   and   Sci-nety  of  tl)e 

Land's  End  District." 

Dr.  T.  Sra-scra  Cobrou),  Fellow  of  tht 

Royal  and  Linntenn  Societies,  haa  »«c»litlt 

died.     He  was  bom  in  ISJN,  and  rrctittd  « 

medical   education   in  practice  aiiil  at  ttit 

University  of  Edinburgh.     He  wi»  oa  «nil- 

nent  physician  and  medical  pri.ffiitir     H» 

devote<i    much  attention    to 

mon)hology  and    the   invcsii^ 

life-history  of  animal   parasite*. 

pared  the  article  on  "  Rnminaniii 

"  Cycloptedia  of  A 1 

In  1868  he  was  n; 

of  the  British  lluscui..,  .,",i....  i  . 

Geology. 


f 

dig 
Jit  Sir«- 
'  for  ibi) 
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AN   ECONOMIC   STUDY  OF  MEXICO. 

Br  Hob.   DAVID  A.   WELX8. 

rv. 
•TION. — Of  all  the  economic  features  of  Mexico  there  is  no 
ore   novel,  interesting,  and   instractiv'e,  and  wilbal  more 
its  influence  to  the  development  of  the  country,  than 
which  the  Government — Federal,  State,  and  municipal 
the  revenao  essential  to  defray  its  necessary  expenditures. 
general  cliaractcristics  of  the  Mexican  tariff,  or  system  of  tax- 
rtti,  bare  been  already  noticed.     But  one  altogether  anoni»> 
ab*nrd  feature  of  it  remains  to  be  pointed  out.     In  all  truly 
ooantriea,  when  foreign  articles  or  merchandise  have  once 
all  customs  requirements  at  a  port,  or  place  of  entry,  and 
-  -  -rmitted  to  pass  the  frontier,  they  are  exempted  from  any 
i  jn  CM  imports,  or  so  long  as  they  retain  such  a  distinctive 
Bat,  in  Mexico,  each  State  of  the  republic  has  practically 
\  en«toni-bouse  system  ;  and  levies  taxes  on  all  goods — domes- 
foreign — pasaing  its  borders ;  and  then,  in  turn,  the  several 
df  the  States  aj;ain  assess  all  goods  entering  their  respective 
ets.     The  rate  of  State  taxation,  being  determined  by  the  several 
LcgiBlatiirea,  v.aries,  and  varies  continually  with  each  State.     In 
i.  e.,  the  city  of  Mexico— the  rate  was  recently 
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pommoD  rule.  Thus,  under  date  of  April  9,  188C,  an  official  of  Ui« 
EMezican  National  Railroad  writes  ;  "  Goods  destined  for  Hao  Luu 
(L  e.,  via  railway)  pay  a  local  tax  in  Laredo,  Mexico,  bnt  on  arrival  at 
^B^n  Lais  pay  a  tnuniciiial  tax.  These  taxes  are  eternally  cbangiog, 
^nd  are  sometimes  prohibitory.  Take  lumber,  for  exAraple.  Thrw 
tnontbs  ago  there  was  a  municipal  tax  of  thirty  dollars  per  one  thoa- 
sand  feet.  This  Las  now  been  reduced  to  one  dollar  per  one  tbounnd 
feot ;  bnt  there  is  no  certainty  that  the  old  tax  will  not  be  rcstorei"" 
Nor  is  this  all.  For  the  transit  of  every  territorial  boundary  nece«»i- 
tatcs  inspection,  assessment,  the  preparation  of  bills  of  charges,  and 
permits  for  entry ;  and  all  these  transactions  and  papers  inyolre  tb< 
payment  of  fees,  or  the  purchase  and  affixing  of  stamps.  TV 
section  377  of  the  tariff  law  of  December,  1884,  it  is  ordaineri 
the  custom-house  shall  give  to  every  individual  who  makes  any  im- 
portation, upon  the  payment  of  duties,  a  certificate  of  the  sum  paid, 
which  certificate,  on  being  presented  to  the  administrator  of  the  staznp- 
officiB  in  the  place  of  importation,  shall  be  changed  for  an  equal  anioimt 
h)  custom-house  sttimps.  For  this  operation  the  interested  party  shall 
pay,  to  the  administrator  of  whom  he  receives  the  stamps,  two  per  cent 
in  money  (coin)  of  the  total  value  of  the  stamps."  All  imports  into 
SIcxtco  at  the  present  time  are  liable,  therefore,  to  these  multiple  as- 
sessments ;  and  the  extent  to  which  tbey  act  as  a  prohibition  on  tcaJe 
may  be  best  illustrated  by  a  few  practical  examples. 

In  1885,  an  American  gentleman,  residing  in  the  city  of  Mexico  ai 
the  representative  of  certain  New  England  business  interests,  with  a 
view  of  increasing  his  personal  comfort,  induced  the  landlady  of  the 
hotel  where  he  resided  (who,  although  by  birth  a  Mexican,  was  uf 
Scotch  parentage)  to  order  from  St.  Louis  an  American  cooking-storcv 
with  its  customary  adjuncts  of  pipes,  kettles,  pans,  etc.  In  doe  time 
the  stove  arrived  ;  and  the  following  is  an  exact  transcript  of  the  bilb 
contingent,  which  were  rendered  and  paid  upon  its  delivery  : 

OiuaiXAL  Imtoick: 

1  »W7e weight  282  pounda. 

1  box  pipe '•         69      " 

I  boi  stoTe-furniture "         86      " 

ToUl 4S7  poundi,  or  IMS  kilos. 

Cost  In  St.  LouU,  United  Sutcs  currencT $S6  BO 

Gxchuige  »t  SO  per  cent B  10 

Total ♦»!  60  H 

Frelgbt  from  Sl  Looia  to  city  of  Mexico  (rail),  M  |3.16  per  100  H 

pound! $15  IS  ^1 

Mexican  consular  fee  at  El  Poao 4  86  ^| 

Stanpg  at  El  Paso 48  H 

Cartage  and  labor  on  boie«  examined  bjr  caatom-bouie  at  Et  Paso.  SO  ^| 

Forwarding  commisBion,  El  Paso S  00 

Exchnn::c  IS}  per  cent  on  $7.64  freight  idranccd  hr  Mrxican  Cen- 
tral Railroad 123 

|»6« 
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^pSr  tlrn»:  j 

Hi  boi,  IS8  kilo*  (■tore),  Iron,  vUbont  braas  or  copper  onuuncnta,  I 

'      at  19  atota  per  kilo (34  4S  1 

t  bai,  11-3  kilos,  irao  pipe,  ftt  24  ocnU  per  Idlo TBI  I 

I  bos  inm  poU,  wHUi  bru8  htadles,  at  24  ecnU  p«r  kilo 9  48  I 

fil  41  1 

idd  4  per  ecat  at  per  Uriff ...       IM  I 

H  $43  OS  I 

H^Mt  4aty,  &0  eenU  p«r  100  knos 100  I 

^^B  C44  0«  I 

^BR  per  cent  as  per  Uriif 3  20  I 

■  |46  SS  I 

Add  S  per  eeoi  moiiidpal  dot; OS  I 

JM7  1»  I 

iidd  (  per  ocnt  oooKimptioo  dutj 2  86  J 

#49  SS  I 

lXl|Mtdb  oif  fiDoda  at  Boeoa  Vista  itatioo,  dty  of  Mexico 88  ~ 

Btinnn  for  penptt. BO 

tso  <» 

1107  08 
tin  diy  of  Mezieo < 75 

TMal #107  78 

Oiiginal  ooM  of  etoTc,  with  cxdunge #81  80 

VMglbt^  ooowilar  fees,  and  forwarding 24  SO 

Import  dutie* 60  43 

Cartage , 76 

Total $107  78 

t— Tfcis  •tov«>  was  flipped  from  EI  Paso  In  «  lot  of  goods  for  Mcasr*. Jt 

>  IwgeM  impoiiing  tioaiie  in  Mexico,  thereby  garing  an  expense  of  two  thirds  tho 
r  fee— $I4.S6 — which,  if  poiii  on  the  inroice  alone,  would  have  added  (9.71  l« 
,  and  rvMd  the  total  to  $117.49.] 

187S  Hon.  John  W.  Foster,  tben  United  States  miniater  to 
ico,  in  a  commnnication  to  the  Manufacturers'  Association  of  the 
thvest  (Chicago),  thus  analyzed  the  items  of  the  cost,  in  the  city  of 
J,  of  a  tierce,  weighing  gross  323  pounds,  containing  300  pounds 
(net)  of  sagar-cured  hams  :  | 

Kew  York  east,  800  pounds  at  11  cents $3S  00 

Kev  York  •xpcnaea,  sncb  as  cartage,  con-iular  invoice  ($4  gold),  manifest, 

Ctr...  average  >  per  cent  on  largo  aUipments 1  85 

JMgbt  from  New  Tork  to  Vera  Cruz  at  1  cent  per  pound,  payable  in  New 

■  York S  26 

^||MlgvonNew  York.  13790  at  IS  percent...   S  83 

^Hfetdotie^  in  Vera  Cruz.  138  kilos  at  24  cents  per  kilo 88  13 

T^Wpal  duiici  In  Vera  Cruz,  |1.03  for  every  400  pounds 84 

U^tfrage  and  hs&dllDg  from  steamer  to  warehouse  (tl  to  tK60  per  every 

»0  poBOds) 1  63 

.^nHlrrf  brokermse,  S  percent  on  freight  ($3.26) U^ 
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OpGDlug  anil  doaing  barrri 

Atlditioiul  clurgea  ia  Yen  Cnu  (or  ttamp*  umI  c«ttag«  M  railrooil-aUtioB, 


etc.. 


I 


Commission  in  Vera  Cnu,  2  per  omt  on  $70.99..  I  41 

Exchange  on  Vera  Onix,  1  per  cent  on  $39.04 }4 

lUilroid  freight  from  Verm  Crux  to  Mexico,  140  kilos,  1.1  |M.32  a  ton 7  ' 

Looal  duliN  in  citj  of  Mexico,  2  per  cent  ou  Federal  dut;,  (■'<!S.l2 

Local  expcnMi  In  dt;  of  Mexico,  cartage  from  depot,  «xpcnie>  in  cuMom- 
bottse,  etc. 

Total 


le  net  oost  of  one  pound  of  imported  American  h^ai  in  tnc  ciO 
^of  Mexico  in  1878  was  therefore  31  centn,  or  $1  in  h&ms  in  Nov  Y< 
ru  equal  to  $2.82  in  Mexico  1 

A  similar  analy sia  showed  an  invoice  of  ten  kegs  of  cut  nails,  ( 
ing  two  and  a  half  cents  per  pound  in  New  York,  or  $22.50,  to  I 
cost  \^}^t  cents  per  pound,  or  $141.64,  when  imported,  in  the  city  ( 
Mexico  ;  or  %l  value  in  nails  in  New  York  was  equal  to  $6.29  in  Me 
CO.     In  the  case  of  salt,  costing  $2  per  barrel  in  New  York,  the 
of  importation  was  $20,40  ;  or  $1  of  salt  in  New  York  wm  i 
$10.20  in  Mexico  !    And  in  the  case  of  (Milwaukee)  beer,  abarrtti 
ing,  on  board  steamer  in  New  Orleans,  $13,  cost  $35.61  in  the  cit 
^loxico.     It  is  clear,  therefore,  as  Mr.  Foster  points  out  in  conne 
wit  h  the  above  exhibits,  "  that  articles  of  the  most  common  use  ia  < 
United  States  must  be  luxuries  in  Mexico,  on  account  of  their  hi| 
price"  ;  and  that  while  "this  would  be  the  ca.se,  with  such  charge*,! 
almost  any  country,  however  rich  it  might  be,  it  is  especially  »o 
Mexico,  where  there  is  so  much  poverty." 

Again,  the  Mexican  tariff  provides  that  the  effects  of  iminieranls 
shall  be  admitted  free.     "But  this,"  writes  an  officer  of  the  51 
National  Railroad  Company,  "  is  practically  a  dead  letter 
fact  that  interior  duties  are  levied  on  everything  the  inim, 
before  he  gets  settled  ;  and  these  are  so  great  that  no  one  goes.    I'vt 
never  known  but  one  case  go  through  Laredo.  ...  A  cjirpentcr,  vit 
other  mechanic,  who  desires  to  get  employtneiit  in  Mexico,  ha«  »acii 
heavy  duties  levied  on  his  tools  on  passing  the  national  or  Statr 

iers,  that  few  are  willing  or  able  to  pay  them.     Uunce  few  Atu, 

mechanics  find  their  way  into  the  country,  unless  in  accordance  with 
special  contract." 

This  j)raclice  of  locally  taxing  interstate  commerce  is  in  dirtet 
contravention  of  an  article  in  the  Mexican  Constitution  of  IH&7,  sixl 
it  is  said  also  of  express  decisions  of  the  national  Supreme  Court- 
Several  of  the  leading  States  of  Mexico  have  at  different  times  tried 
the  experiment  of  prohibiting  it  by  legislative  enactments  ;  but  the 
States  and  municipalities  of  the  country  are  always  bard  prcesed  10 
raise  money  for  their  current  expenditures,  and  find  the  taxing  of 
merchandise  in  transit  so  easy  a  method  of  partially  solving  xhAt  dif- 
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America — a  system  filtexed  down  throngh  Spanub  tmditlom  from  tka 
tiinea  when  the  itnposiilion  of  taxes  and  the  regulation  of  local  trade 
was  regarded  by  cities  and  communities  in  the  light  of  an 
of  their  right  to  self-government,  and  as  a  barrier  against  fi  -        : 
ference  and  tyranny  ;  and  when  the  idea  of  protecting  industry  throogb 
like  devices  was  also  not  limited  as  now  to  international  c^mmcrcu, 
but  was  made  applicable  to  the  commercial  intercourse  of  cities  ami 
communities  of  the  same  country,  and  even  to  separate  trades  or 
"  guilds  "  of  ibe  same  city  t   Whether  such  speculations  have  any  war- 
rant in  fact  or  not,  it  is  at  least  certain  that  we  have  in  the  Mexico  of 
to-day  a  perfect  example  of  what  was  common  in  Europe  in  the  ' 
ages;  namel}',  of  protection  to  separate  interests  (through  ta;v„ 
carried  ont  to  its  fullest  and  logical  extent,  and  also  of  its  commercial 
and  industrial  consequences. 

So  much  for  the  tariff  system  of  Mexico.  The  "  excise  "  or  "  internal 
revenue"  system  of  the  country  is  no  less  extraordinary.  It  is  eases' 
tiiilly  a  tax  on  sales,  collected  in  great  part  through  the  agency  of 
stamps — a  repetition  of  the  old  "  alcavala  "  tax  of  Spain,*  wliich  Adam 
Smith,  in  his  '*  Wealth  of  Nations,"  describes  as  one  of  the  worst  forms 
of  taxation  that  could  be  inflict€d  upon  a  country,  and  as  largely  re- 
sponsible for  the  decay  of  Spanish  manufactures  and  agriculture.  Tbu 
the  Mexican  law,  re-enacted  January,  1885,  imposes  a  tax  of  "  one  half 
of  one  per  cent  upon  the  value  in  excess  of  $20  of  transactions  of  buy- 
ing or  selling  of  every  kind  of  merchandise,  whether  at  wholesale  or 
retail,  in  whatever  place  throughout  the  whole  republic."  Also,  one 
half  of  one  per  cent  "  on  all  sales  and  resales  of  country  or  city  prop' 
erty  ;  upon  all  exchanges  of  movable  or  immovable  property  ;  on  mort- 
gages, transfers,  or  gifts,  collateral  or  bequeathed  inheritances ;  on 
bonds,  rents  of  farms,  when  the  rent  exceeds  $2,000  annually ;  and 
on  all  contracts  with  the  Federal,  State,  or  municipal  govemineuts." 
Every  inhabitant  of  the  republic  who  sells  goods  to  the  value  of  over 
$20  must  give  to  the  buyer  "  an  invoice,  note,  or  other  document  ac> 
crediting  the  purchase,"  and  affix  to  the  same,  and  cancel,  a 
corresponding  to  the  value  of  the  sale.  Sales  at  retail  are  excm^'^ 
this  tax  ;  and  retail  sales  are  defined  to  be  "  sales  made  with  a  single 
buyer,  whose  value  does  not  exceed  $20.  The  reunion,  in  a  single  in- 
voice, of  various  parcels,  every  one  of  which  does  not  amount  to  $20, 
but  which  in  the  aggregate  exceed  that  quantity,"  remains  subjetrt  to 
the  tax.  Retail  sales  in  the  public  markets,  or  by  ambulatory  scllcn, 
or  licensed  establishments,  whose  capital  does  not  exceed  $300,  are  also 
exempt.  Tickets  of  all  descriptions — railroad,  theatre,  ctc^ —  i 
a  stamp,  as  must  each  page  of  the  reports  of  meetings ;  en^ 
a  merchant's  ledger,  day  or  cash  book,  and  every  cigar  sold  .^ 
which  must  be  delivered  to  the  buyer  in  a  stamped  wrapper. 

•  The  Tery  Dscno  ia  jet  «wnli«llt  kept  op  in  Mexico,  wbera  Uia  thx  i»  som.  uuui 
designated  as  tlic  "  aleabala.'" 
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^HHb  kt  wboksale  paj  three  per  cent ;  gross  receipts  of  city  raiU 
^flt,  four  |>er  oeot ;  public  amusements,  two  per  cent  upou  tbe  amount 
l«!d  for  CAtnuice  ;  playing-cards,  fifty  per  cent — paid  in  stamps— on 
.he  retail  price  ;  aod  manufactured  tobacco  a  Taricty  of  taxes,  propor- 
.i<M)ed  to  quality  and  value.  Mercantile  drafts  arc  taxed  at  $10  per 
^,000^  which  means  a  dollar  on  every  hundred. 

Fanns,  haciendas,  and  town  estates  are  required  to  be  taxed  at  tbe 
mix  of  t3  per  each  $1,000  of  tbe  valuation,  but  such  is  tbe  influence  of 
tbff  land-owners  that  the  valuation  is  almost  nominal.  Land  and  build- 
ing* not  actually  producing  income  are  exempt  from  taxation,  not- 
vitbstaodiog  they  may  be  continually  enhancing  in  value.* 

la  tbe  towns,  this  system  of  infinitesimal  taxation  is  indefinitely 
pepeated ;  the  towns  acting  as  collectors  of  revenue  for  tbe  Federal 
kad  State  governments,  as  well  as  for  their  own  municipal  require- 
■flata.  All  industries  pay  a  monthly  fee  :  as  tanneries,  60  cents ; 
IMp-factories,  $1.  So  also  all  shops  for  the  sale  of  goods  pay  accord- 
^^^■pheir  class,  from  a  few  doll.irs  down  to  a  few  cents  per  month. 
BP^Ibef  animal,  on  leaving  a  town,  pays  50  cents  ;  each  fat  pig,  25 
mtU ;  each  sheep,  12  cents  ;  each  load  of  com,  fruit,  or  vegetables,  0 
Benta^  and  so  on  ;  and,  on  entering  another  town,  all  these  exactions  are 
|g|iBaUiil  A  miller,  in  Mexico,  it  is  said,  is  obliged  to  pay  thirty-two 
Hparste  taxes  on  bis  wheat,  before  he  can  get  it  from  the  field  and 
Wtt  it,  in  the  form  of  flour,  on  tbe  market,  for  consumption.  Aa  a 
^Ber  of  necessity,  furthermore,  every  center  of  population — small 
^Hbig,  city,  town,  or  hamlet — swarms  with  petty  officials,  who  are 
PVto  aee  that  not  an  item  of  agricultural  produce,  of  manufactured 
goods,  or  an  operation  of  trade  or  commerce  or  even  a  social  event,  like 
tfandangot  a  christening,  a  marriage,  or  a  funeral,  escapes  the  payment 
of  tribatc 

In  fact,  trade  is  so  hampered  by  this  system  of  taxation,  that  one 

■readily  understand  and  accept  the  assertion  that  has  been  made, 
people  with  capital  in  Mexico  really  dread  to  enter  into  business, 

|j>rcfer  to  board  their  wealth,  or  restrict  their  investments  to  land 
3,  aa  before  pointed  out,  is  practically  exempt  from  taxation), 
than  subject  themselves  to  tbe  never-ending  inquisitions  and 
pyanoefl  which  are  attendant  upon  almost  every  active  employment 
lyf  peraooa  and  capital,  even  were  all  other  conditions  favorable.  Mexi- 
to,  from  the  influence  of  this  system  of  taxation  alone,  must,  therefore, 
reoiaia  poor  and  undeveloped  ;  and  no  evidence  or  argument  to  the 
'can  in  any  degree  weaken  this  assertion.  Doubtless  there  are 
intelligent  people  in  Mexico  who  recognize  the  gravity  of  the 
lion,  and  arc  most  anxious  that  something  should  be  done  in  the 
'  of  r«form.     But  what  can  be  done  ?     If  autocratic  powors  were 

*  TMi  praelioe  of  oxempUn;;  nooceupird  re&ltj  from  taxndon  also  preTnils  In  Fortti* 
L  n«  Ibearj  tbtm  in  jantificatioa  o(  tbe  practice  is,  thitt  ttie  use  of  ■  thing  de- 
m  III  nil  Mil  I II  ol  Ttlae,  and  that  to  tax  unused  propcrt;r  ia  a  poMiesB  of  .conBsoatioo. 
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lo  be  given  to  a  trained  financier,  thoroughly  versed  iu  all  the  priDciplcs 
■  of  taxation  and  of  economic  sciences,  and  conversant  with  the  remits 
kf  actual  experiences,  the  problem  of  making  things  speedilj  aad 
padioally  better  in  this  department  of  the  Mexican  st«te  is  so  dtSesIt 
Hlhst  bo  might  well  shrink  from  grappling  with  it. 

In  the  first  place,  the  great  mass  of  the  Mexican  people  have  little 
or  no  visible,  tangible  property  which  is  capable  of  direct  aaeenmoit 
Again,  in  any  permanent  system  of  taxation,  taxes  in  everj  cotmtrj 
or  community,  in  common  with  all  the  elements  of  the  cost  of  prodac- 
tion  and  subsistence — wages,  profits,  interest,  depreciation,  and  mate- 
rials— must  be  substantially  drawn  from  each  year's  product.  Now, 
L'ihe  annual  product  of  Mexico  is  comp.aratively  very  stnall.  Thun,  for 
"example,  Mr.  Sutton,  United  States  consul-general  at  Matamoros,  u 
before  noticed,  has  shown  that  the  annual  product  of  the  single  State 
of  South  Carolina  is  absolutely  two  and  a  half  times — or,  prop' 
ally  to  area,  twenty-five  times — as  valuable  as  the  annual  proo..  i 
the  entire  northern  half  of  Mexico  ;  and  the  Argentine  Republic  of 
»8outh  America,  with  only  one  third  of  the  population  of  Mexi-  ' 
f%  revenue  twenty  per  cent  greater,  and  double  the  amount  of  : 
commerce.  Product  being  small,  consumption  must  of  necessity  hv 
also  small.  Ex-Consul  Strother  (report  to  State  Department,  United 
States,  1885)  says  :  "The  average  cost  of  living  (food  and  drink)  to  a 
laboring-man  in  the  city  of  Mexico  is  about  twenty-five  cents  per  day; 
in  the  country  from  twelve  and  a  half  to  eighteen  cents.  The  arenge 
annual  cost  of  a  man's  dress  is  probably  not  over  five  dollan ;  that  of 
a  woman  double  that  sum,  with  an  undetermined  margin  for  gcwgam 
and  cheap  jewelry."  Mr.  I-ambert,  United  States  consul  at  San  Blu^ 
reports  under  date  of  May,  1884:  "The  average  laborer  and  mechanin 
of  this  country  may  be  fortunate  enough,  if  luck  be  not  too  unchari- 
table toward  him,  to  get  a  suit  of  tanned  goat-skin,  costing  about  six 
dollars,  which  will  last  him  as  many  years." 

The  food  of  the  masses  consists  mainly  of  agricultural  products — 
com  (tortUlas),  beans  {frijoles),  and  fruits,  which  are  for  tho  jnn»t 
part  the  direct  results  of  the  labor  of  the  consumer,  and  oot  obtained 
through  any  mechanism  of  purchase  or  exchange. 

Persons  conversant  with  the  foreign  commerce  of  Mexico  are  alio 
of  the  opinion  that  not  more  than  five  per  cent  of  its  popntatioD  bay 
at  the  present  time  any  imported  article  whatever ;  or  that,  for  all 
purposes  of  trade  in  American  or  European  mannfaclnres,  the  popu- 
lation is  much  in  excess  of  half  a  million.  Revenue  in  Mexico  from 
any  tariff  on  imports  must,  therefore,  be  also  limited  ;  and  this  limita- 
tion is  rendered  much  greater  than  it  need  be  byabdorV  '  "  " 
which  (as  notably  is  the  case  of  cheap  cotton  fabrics)  <m  , 
glcr  and  a  few  mill-proprietors,  to  the  great  detriment  of  th«  national 
exchequer. 

It  is  clear,  therefore,  that  the  basis  available  to  the  Gorenmuflt 
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T  obtaiahig  revenue  through  the  taxation  of  articles  of  domestic 
ManmptioD,  either  in  the  processes  of  production,  or  through  the  nia- 
linery  of  dietrihation,  is  of  necessity  very  narrow  ;  and  that  if  the 
M«  i>  to  get  anything,  either  directly  or  indirectly,  from  this  source, 
lere  would  really  seem  to  be  hardly  any  method  open  to  it,  other 
UW  that  of  au  infinitesimal,  inquisitorial  system  of  assessment  and 
Mtmctioo,  akin  to  what  is  already  in  existence.* 

Vmx. — This  cariotu  Ux  experience  of  Mexico,  allbough  especiftll;  striking  and  tnter- 
ling,  ii  no*  ezoqitional,  but  finds  >  parnllel,  in  a  greater  or  less  degree,  in  all  coontries 
lov  aviSiMiaa,  tmall  accumulation  of  wealth,  and  sluggish  society  morement.  Thus, 
6k*  British  taUnd  and  colony  of  Jamaica,  populated  mainly  by  emancipated  blacks  and 
tir  deaoendants  (&54,]S2  out  of  a  total  of  680,804  In  1881),  who  own  little  or  no  land, 
4  dvDogh  faTorable  climatic  conditions  require  the  minimum  of  clothing  and  shelter, 
4  Bulc  of  food  other  than  what  is  produced  spontaneously,  or  by  very  little  labor,  the 
\al  bow  to  taiao  rtreone  by  any  form  of  taxation,  for  defraying  the  necessary^ 
I  of  goremment,  hoa  been  not  a  Uttle  embarrassing.  For  the  year  1884,  the  rere- 
from  taxation  on  this  island  represented  an  average  asieannent  of  about  $.3.40 
r  kcad  of  the  entire  population ;  but  of  this  amount  an  aTeragc  of  about  fifty  cents 
\j  per  bead  oonid  be  obtained  from  any  excise  or  internal  taxation  ;  and  this  mainly 
Poogh  the  indirect  agency  of  licenses  and  stamps,  and  not  by  any  direct  assessment. 
W  faaliaoe  of  receipts  was  dcrired  from  import  and  export  duties,  and  from  special 
Hm  on  rum,  which  last  furnished  nearly  one  fourth  of  the  entire  rcrcnue.  Dnrtng 
t  MOM  jeai  the  average  taxation  of  the  people  of  the  United  States — Federal,  State, 
A  mnnicipAl — was  in  excess  of  fourteen  dollars  per  capita.  A  condition  of  things  in 
itish  India,  analogous  to  that  existing  in  Jamaica,  has  for  many  years  necessitated  the 
HHrftTt"*  of  Terr  high  taxes  upon  salt,  as  almost  the  only  method  by  which  the  mass 
lb*  aalirc  population  could  be  compelled  to  contribute  anything  whatever  toward  the 
pport  <if  their  goremment;  the  consumption  of  salt  being  necessary  to  all,  and  its  pro- 
cAm  >im1  distribution  being  capable  of  control,  and  so  of  comparatiTely  easy  assess- 
■L  Ilk  abort.  If  a  man  cin  ovoid  iwying  rent,  make  no  accumulations,  and  will  live  cx- 
ukrtij  so  what  be  can  himself  gather  from  the  bounty  of  Nature,  ho  can  not  be  taxed, 
Hpt  hj  m  capitation  or  poll-tax ;  and  it  would  be  dilGcult  to  see  bow  in  such  a  case 
M  OMh  •  tax  could  be  collected.    But,  the  moment  be  enters  into  society  and  recognizes 

•  advaatago  of  the  diri«inn  of  labor  and  oichange,  ho  begins  to  pay  taxes,  and  the 
(her  the  ohrilization  he  enjoys  the  greater  will  be  the  taxes. 

But  the  greatest  obstacle  in  the  way  of  tax  reform  in  Mexico  is  to 
J  foand  in  the  fact  that  a  comparatively  few  people — not  ten  thoa- 

rout  of  a  possible  ten  million — own  all  the  land,  and  constitute,  in 
main,  the  governing  class  of  the  country  ;  and  the  influence  of 
lis  class  has  thus  far  been  sufficiently  potent  to  practicatty  exempt 
od  from  taxation.  So  long  as  this  condition  of  things  prevails,  it  is 
Aeolt  to  see  how  there  is  ever  going  to  be  a  middle  class  (as  there 
Dooe  now  worthy  of  mention),  occupying  a  position  intermediate 
ftween  the  rich  and  a  vast  ignorant  lower  class,  that  take  no  interest 
public  affairs,  and  are  only  kept  from  turbulence  through  military 

tninU     Such  a  class,  in  every  truly  civilized  and  progressive  coun- 
Tbr  eipericDoe  of  Mexico  in  respect  to  taxation  ought  to  be  especially  instmctive 
all  that  large  claM  of  statesmen  and  law-makers  in  the  Cnited  States  who  believe  that  j 

•  only  «i]iiitable  system  of  taxation  is  to  provide  for  an  obligator)'  return  and  i 
art  of  an  property,  and  that  to  exempt  anything  is  both  unjust  and  impolitic. 
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try,  b  numerioally  the  greatest,  and  ooropriaa  tbe  great  produc«iK] 
pud  bccaoHS  the  great  prodncprs,  the  great  consumers  and  tax-p^ 
«n — for  all  taxos  uUimateiy  fall  n(>on  coubnmptioD — and  so  are  tM 
ones  mofit  iutt;rcst<Hl  in  the  promotiou  and  muiutenance  of  good  gvM 
enimeut.  A  tax  policy,  bowcTcr,  which  would  compel  the  land-ownM 
to  cut  up  and  sell  their  immense  holdings,  especially  if  they  are  ^| 
willing  to  develop  them,  would  be  the  first  stop  toward  the  creatjfl 
of  eucli  a  middle  class.  But  it  is  not  unlikely  that  Mexico  would  haM 
to  go  tlirougb  one  more  revolution,  and  that  the  worst  one  she  has  ifl 
experienced,  before  any  snch  result  could  be  accomplished.  At  prfl 
cnt,  furthermore,  there  is  no  evidence  that  tbe  mass  of  the  Mcxicfl 
I>eoiilc,  who  would  be  most  benefited  by  any  wise  scheme  for  tbe  [laffl 
tion  of  the  great  estates  and  for  tax  reform,  feel  any  interest  whateifl 
in  the  matter,  or  would  vigorously  support  any  leader  of  tbe  Qpfl 
class  that  might  desire  to  take  tbe  initiative  in  promoting  snch  cbangfl 
And  herein  is  the  greatest  discouragement  to  every  one  who  wislfl 
well  for  the  country.  ■ 

Tbe  Federal  budget,  in  respect  to  expenditures  for  the  fiscal  year 
IftSG-'ST,  as  reported  by  President  Diaa  to  the  Mexican  Chamber  of 
Deputies,  was  as  follows  : 

OongTM* .- tI,0«2.H4 

Exeoatire  Department ,.,,., ....,,,., '■' 'i] 

JoSUUtj ....,.,.,. '•■:>•'. 

livtiy  of  Foreign  Affatn 419,628 

listrj  of  Intrrior , ,     8,A89,SM 

'ITmiJtrT  of  Jastice ! 1,8S4,((M 

Miniftry  of  Public  Works l,?!  1,771 

Ministiy  of  Finance , ]2,r)(M,2;o 

Uiuistrj  of  War  and  Navy ]S,40't,B0U 


Total... 


|36,00»,71« 


The  estimates  of  receipts  were  uncertain.     It  was  hoped,  if  bun^ 
ness  recovered,  that  they  would  reach  (33,000,000  ;  and  the  Gotcr 
ment  promised  to  try  and  restrict  the  national  cxpcndituros  to  tl 
amounts 

As  for  the  sources  of  national  revenue,  tbe  customs  are  understo 
to  yield  about  one  half  ;  taxes  on  sales  and  stamps,  some  $5,000,0 
post-offices  and  telegraph  lines,  #650,000 ;  lotteries,  1800,000  ;  wl 
the  receipts  from  taxes  lc\-ied  by  the  States  (mainly  on  -   " 
.amount   to  from  $8,000,000   to  $10,000,000,  or  about  on. 
receipts  from  customs. 

In  respect  to  the   foreign  commerce  of  Mexico,  a  report  on 
"  Commercial  Relations  of  the  United  States,"  issued  by  the  TTni* 
States  Department  of  State  in  1883,  says  :  "  Owing  to  the  system,  i 
rather,  to  the  lack  of  system,  in  regard  to  the  collection  and  publi 
tion  of  customs  returns  by  the  national  Government,  It  ia  imp 
for  our  consuls  in  Mexico  to  supply  any  trustworthy  statistics  coooei^ 
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I  ibe  foreign  commerce  of  the  republic."     An  approximative  esti- 
!  of  the  molts  for  le80  was  as  follows  : 

KxporU..  $32,663,654  1 

24,003,372  i 

Tool $56,666,928  ' 

Tbc  precions  metals — coin,  bullion,  and  ores — always  constitute  the 
,  bulk  of  what  Mexico  exports  ;  and  the  proportion  of  agricultural 
iluct3  or  other  merchandise  exported  is  surprisingly  small.  Thus, 
I  of  the  total  value  of  exports  for  1884,  estimated  by  Consul-Gen- 
Sutton  at  8:39,710,000,  nearly  three  fourths,  or  *28,4.'32,000,  were 
iited  to  the  precious  metals,  and  only  $11,264,000  to  all  other  com- 
modltie* ;  and,  of  these  last,  the  largest  proportion  always  consists  of 
'^a^  produced  near  the  seaboard,  or  near  the  line  of  the  City  of 
rico  and  Vera  Cruz  Railroad.  During  recent  years,  and  since  the 
sctioD  of  the  so-called  American  railroads,  the  increase  in  the 
oiti  from  Mexico,  of  products  other  than  the  precious  metals,  has, 
•TOT,  been  very  notable,  and  is  apparently  progressive.  But  the 
that  the  exports  of  Mexico  always  largely  exceed  her  imports, 
;  the  great  bulk  of  the  exports  .ore  always  the  precious  metals,  and 
tJist  the  excess  of  imports  does  not  represent  payment  for  interest  to 
loy  extent  on  any  national  foreign  indebtedness,  natnrally  creates  a 
nupicion  that  the  whole  (export)  transaction  is  something  abnormal ; 
which  may  find  an  explanation  in  the  existence  of  a  class  of  wealthy 
•biontee  landlords,  or  proprietors,  who,  living  permanently  in  Paris  or 

En,  draw  rents,  tolls,  aud  profits  from  their  Mexican  properties, 
invest  or  expend  the  same  in  other,  or  foreign  countries.  The 
of  the  coinage  of  Mexico — both  of  silver  and  of  gold — is  cxport- 
InuMt  aa  soon  aa  it  leaves  the  mints.  Thus,  although  the  average 
■bhuo]  coinage  of  the  Mexican  mints  from  1876  to  1880  was  $22,524,694, 
1^841106  then  has  been  larger  ($25,610,000  in  18^1-82),  the  amount 
^HK>iD  in  actual  circulation  in  the  country  is  believed  to  hav3  never 
^K  ia  excess  of  $1.5,000,000  or  $20,000,000.  Much  of  the  Mexican 
^Bted  aUver  has,  as  is  well  known,  been  heretofore  in  large  demand 
to  meet  tbc  world's  requirements  for  trade  with  China  ;  but  what  has 
Qooie  back  to  Mexico  for  it  in  exchange  is  somewhat  of  a  commercial 
paxalc 

In  a  report  to  the  State  Department  (May,  1884),  ex-Consul-Gen- 
erat  Strother  thus  briefly  sums  up  the  obstacles  (heretofore  noticed 
more  in  detail  in  this  series  of  papers)  which  stand  in  the  way  of  the 
ftiara development  of  the  commerce  of  Mexico.  Ho  says:  "Topo- 
gn^hioallj  considered,  Mexico  labors  under  many  serious  disadvan- 
tage to  commerce,  whether  external  or  internaL  Her  coasts  on  both 
oOBBaa  are  broad  belts  of  intolerable  beat,  disease,  and  aridity,  and,  ex- 
etpt  a  tew  amall  seaport  towns,  are  nearly  uninhabited.  On  the  whole 
ext«ot  of  ber  ooast-lino  there  are  but  two  natural  harbors  available 
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for  flrst-cIasB  modern  merchant-Tesselii — those  of  Aoton  Lizado  on  tb* 
Galf,  and  Acapalco  on  the  Pacific.  All  the  other  so-called  Mtportt 
now  used  by  cotnracrcc  ar«  open  '  "  '!»,  dangerong  in  roqgli 
weather,  and  only  approachable  in  ii  ''r  are  located  i>n  rirwf, 

the  entrances  to  which  are  closed  to  ocean  traders  by  shallows  Of 
sand-barn.     The  natural  obstructions  and  difficulties  in  the  way  of  in- 
land traffic  are  scarcely  less  observable.     Mexico  is  entirely  wantiog 
in  navigable  rivers  and  lakes.     Her  fertile  districts,  capital  citicn,  and 
centers  of  population  are  separated  from  each  other  by  long  distanot^ 
arid  districts,    immense  chains  of    mountains,  and    vast    harranevi 
washed  out  by  her  rapidly  descending  water-courses.     These  diffietil* 
ties  were  partially  overcome  by  the  Spaniards,  who  constructed  a  noble 
system  of  highways  and  bridges  extending  between  the  principal  cities 
of  the  viccroyalty,  but  from  the  nature  of  the  soil  they  were  imr^^ 
ly  expensive  to  constrnct  and  difficult  to  maintain.     During  tL 
and  ruinous  wars  for  independence,  and  the  civil  wars  which  foUowed, 
these  highways  went  rapidly  to  destruction ;  and^  notwithsta"'""" 
recent  repairs  and  reconstrnctions,  the  general  condition  of  51 
highways  is  not  encouraging  to  either  commerce  or  travel.     Jiul  all 
these  natural  and  accidental  disadvantages  combined  may  be  reganled 
as  nothing  in  comparison  with  the  crushing  and  suffocating  inflnencei 
brought  to  bear  on  Mexican  commerce,  foreign  and  domestic,  '     "' 
eiclusive  policy  imposed  by  the  mother-country  during  the  thrti 
uries  of  Mexico's  colonial  vassalage  ;  and,  secondly,  by  the  system  of 
internal  and  interstate  duties  and  custom-houses,  inherited  from  Old 
Spain,  which  still  practically  vexes  the  internal  commerce  of  the  re- 
public." 

Relation  or  thk  SAjfrrxBT  Conditiox  of  Mexico  to  its  Com- 
HEBciAL  Devklopmknt. — The  Banitary  condition  of  every  country 
constitutes  an  important  clement  in  determining  its  commc  >  '  "  " 
opment,  and  Mexico  especially  illustrates  the  truth  of  this  J' 
The  coast-lands  of  the  republic  are  hot  and  unhealthy.     1'be  more 
elevated  portions,  where  nine  tenths  of  the  people  live,  are  claimed  to 
be  unsurpassed  in  salubrity.     Strangers  from  northern  latitudes,  and 
accustomed  to  the  ordinary  levels  of  human  residence,  are  liable,  on 
coming  to  the  Mexican  plateau,  to  a  process  of  acclimation,  which, 
although  often  very  trying,  is  rarely  attended  with  any  very  serious 
consequences.     Horse-de.alers  from  Texas  state  that  they  lone 
twelve  to  twenty  per  cent  of  the  horses  brought  to  the  city  of  ^1 
for  sale,  solely  from  the  climatic  influences  contingent  on  its  great 
altitude  ;  and  the  common  house-cat,  it  is  said,  docs  not  thrive,  and  is 
scarce  on  the  highlands  of  Mexico  for  like  reasons.     The  sanitary  c«*f)- 
ditions  of  the  two  chief  commercial  centers  of  the  republic,  r 
the  city  of  Mexico  and  of  Vera  Crn«,  are,  however,  so  exf  raor 
and  so  obstructive  to  national  progress  that  any  review  of  the  c 
would  bo  imperfect  that  neglected  to  notice  them.     The  evil  ia  Urn 


riuch. 


AN  ECONOMIC  STUDY  OF  MEXICO. 


of  Uie  former  is  local  and  not  climatlo,  and  ia  dnc  to  the  circum- 
th&t  the  site  of  the  city  is  "  a  bowl  in  the  mountains,"  oo  that 
dniaage  from  it  is  now,  and  always  has  been,  very  ditficult.  And,  as 
J9an  have  passed,  and  the  population  living  within  the  bowl  has 
Bultiplird,  the  evil  has  continually  increased,  until  Lake  Tezcoco, 
vbieli  borders  the  city,  and  on  which  Cortes  built  and  doated  war- 
gmllsya,  has  been  nearly  filled  up  with  drainage  deposits  which  have 
been  carried  into  it  through  an  elaborate  system  of  city  sewers.  If 
tkeae  Mwers  ever  had  fall  enough  to  drain  them,  they  have,  as  the 
result  of  the  filling  up  of  this  lake,  little  or  none  now,  and  the  result 
thst  they  have  become  in  effect  an  immense  system  of  cess-pools  ; 

i  the  soil,  on  which  from  250,000  to  300,000  people  live,  has  be- 

>p«niieated  throughout  with  stagnant  water  and  filth  inexpressible. 
And  were  it  not  for  the  extreme  dryness  and  rarefaction  of  the  air, 
as  before  pointed  out,  prevent  the  putrefaction  of  animal  sub- 
and  seem  to  hinder  the  propagation  of  the  germs  of  disease, 

city  mast  long  ago  have  been  visited  with  plague,  and  perhaps 
hsTB  been  rendered  absolutely  uninhabitable.  And,  even  under  exist- 
tag  circumstances,  the  average  duration  of  life  in  the  city  of  Mexico 
1  estimated  to  be  but  20'4  years.     Typhoid  fever  prevails  all  the  year 

ad,  and  is  especially  virulent  at  the  end  of  the  dry  season,  when 
the  beat  is  the  greatest.  And,  surprising  as  it  may  seem,  with  a  cli- 
mate of  perpetual  spring  and  an  elevation  of  7,500  above  the  sea-level, 
lug  and  malarial  diseases  hold  a  prominent  place  among  the  causes  of 
death.  According  to  the  reports  of  the  Board  of  Health  of  the  Mexi- 
caa  capital  for  April  and  May  of  the  present  year  (1880),  thirty-three 
per  cent  of  the  weekly  mortality  at  that  season  was  to  bo  referred  to 
typboi'i  and  other  forms  of  gastric  fever,  and  twenty  per  cent  to  con- 
nunption  and  pneumonia.  In  the  year  1877,  when  a  tj-phus  epidemic 
prevailed,  the  city's  mortality  was  reported  to  have  been  as  high  as 
SS-^  p<;r  thousand  as  compared  with  an  average  death-rate  of  24(5  in 
Paris  for  the  same  year.  "A  distinguished  member  of  the  medical 
faonllf  of  Mexico  has  lately  published  a  report,  in  which  he  deraon- 
•tntes,  by  comparative  statistical  tables,  that  the  annual  mortality 
of  the  city  is  increasing  to  such  an  extent  as  already  to  counterbalance 
the  natunU  movement  of  the  population,  and,  if  not  checked  in  time, 
as  threatening  the  race."  * — "  United  States  Consular  Reports,"  No.  3, 
1881,  p.  18. 

This  condition  of  affairs  is  not  due,  as  some  might  infer,  to  any 
improTidence  or  want  of  enterprise  on  the  part  of  the  Mexicans,  for 

•  Uadcr  tbe  titJc  of  the  "  Great  Necropolis,"  one  of  the  prominent  Mexican  newspapers, 

'Oorrco  Jcl  L&nes,"  recently  said:  "Undisguised  terror  is  caused  by  these  proccs- 

lof  tUc  deal  which  daily  defile  through  the  streets  of  Mexico.     To  be  alive  here  is 

to  bo  a  startling  phenomenon.     It  may  be  a  »cry  short  time,  unless  energetlo 

ares  are  adopted,  before  the  capital  will  baTO  to  ha  moved  to  another 
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Ube  ertl  has  long  been  recognizeii,  nod  at  present  espedallr  tntenttt 
iKra  Government.     But  the  difficulties  in  the  way  of  applving  an  effln- 
cious  rctnedj  are  very  great,  aiid  engineers  are  not  f" 
the  best  method  for  attaining  the  desired  result,     "i 
nature  of  the  plain  opon  which  Mexico  is  bnilt,  such  the  conformatioii 
Bof  the  land  and  the  contour  of  the  mountains  about  it,  that  a  vji- 
hen)  of  tunneling  amt  canalization  \('ould  be  necowary  to  crea:> 
■nflicient  to  drain  the  valley  ;  and,  before  the  city  c.in  be  drained,  tlie 
hmlley  must  be."     It  is  said  that  one  celebrated  American  engioMT, 
Mrhose  advice  was  rtcently  asked  by  the  Government,  ref)0rted  that,  if 
a  thorough  drainage  could  be  effected,  the  city,  through  a  consequ«at 
shrinkage  of  soil,  would  probably  tumble  down.    And,  finally,  the  ei- 
isting  condition  of  the  national  and  municipal  finances  is  such,  that  it 
is  not  easy  for  the  anthoriiies  to  determine  how  the  rp'' 
sary  to  meet  the  contingent  great  expenditures^-estimati  ■ 
90,000,000,  or  a  sum  equivalent  to  more  than  one  third  of  the  cntin 
annual  revenue  of  the  General  Government — is  to  be  provided. 

It  ought  not  to  bo  inferred  that  there  is  special  danger  to  Iraveleni, 
or  tourists,  visiting  the  Mexican  capital,  and  residing  there  during  the 
winter  months  or  early  spring  ;  for  experience  shows  that,  with  ordi- 
nary precautions  in  respect  to  location,  diet,  exercise,  and  «xpo<iim\ 
health  can  be  maintained  there  as  easily  as  in  most  of  the  citie«  g( 
Italy  at  the  same  seasons. 

At  Vera  Cruz,  the  local  name  of  which  is  "  El  Vomito "  (a  tena 
doubtless  originating  from  the  continued  prevalence  in  the  town  of 
yellow  fever),  the  sanitary  conditions  are  much  worse  than  in  the  city 
of  Mexico  ;  and  the  causes  of  the  evil,  being  mainly  climatic,  are  prob- 
ably not  removable.  The  statistics  of  mortality  at  this  place,  — '■- 
ered  and  published  by  the  United  States  Department  of  Sta; 
simply  appalling.  Thus,  the  population  of  Vera  Cms  in  1809  was  rr- 
turned  at  13,492.  The  number  of  deaths  occurring  daring  the  tea 
years  ending  September,  1880,  was  13,219.  The  average  duration  of 
life  in  Vera  Crue  for  this  period  was,  therefore,  about  eleven  yoon  1 
Other  calculations  indicate  the  average  annual  death-rate  of  this  plae* 
to  be  about  ninety  per  thousand,  as  compared  with  the  annual  aT«r- 
age  for  all  the  leading  cities  of  the  United  S:>tatcs  for  the  year  1880^ 
of  22-28  per  thousand. 

Tlie  writer  feels  that  he  would  W  guilty  of  a  grave  oroiv 
this  connection,  if  he  f.ailcd  to  quote  and  also  to  indorse  the  ■..,... 
with  which  the  United  States  consul,  who  gathered  and  commuui- 
cafed  these  facts,  thus  concludes  his  official  report,  October,  lt<80: 
"  With  these  awful  facts  before  me,  I  leave  it  to  the  common  judgronit 
and  high  ideas  that  our  law-makers  have  of  justice  to  say  whether  or 
not  the  salary  of  the  consul  who,  for  eleven  years,  has  lived  in  such 
an  atmosphere,  ought  or  ought  not  to  be  placed  at  least  back  to  when 
it  was  when  he  was  sent  here." 
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[Kara. — ^No  more  ttriking  illustration  of  the  popular  "  crazo  "  for  public  office  can  be 
1  tbaa  tn  the  drcum<t«>oe  that,  although  an  appoiatmcnc  to  the  United  States  coo- 
•■late  a*  Ycrk  Cnu  (salary  in  1064,  $3,000)  is  equivalent  to  iarcstiDg  in  a  lottery  of 
4mli,  la  viilch  the  clianoes  to  an  unacclimated  person  for  drawing  a  capital  prize  are 
fnbably  M  great  %t  one  to  scrcn  or  eight,  no  lack  of  applicants  for  the  place  is  ever  ex- 
ThoB,  the  consul  whose  appeal  for  an  increase  of  salary  is  aboTc  noticed,  waa 
1  from  niinois,  and  resigned  in  1881.  Ola  successor,  appointed  from  Nebraska, 
I  of  7«llow  fercr  a  fortnight  after  arrival  at  his  post ;  and  since  then  there  have  be«n 
,  OB*  from  Nebraska  and  one  from  New  Jersey.] 


This,  then,  is  what  the  writer  has  to  report  rei<pecting  the  cconomio 
eosditjon  and  prospects  of  Mexico.  Ilis  conclnsions  have  not  come  to 
liltn,  as  perhaps  may  be  inferred  or  charged,  mainly  from  a  Bomewhat 
extended  bnt  brief  loor  of  observation  ;  for  no  one  can  be  more  con- 
■doiu  than  he  of  how  little  one  can  know  of  a  country  who,  ignorant 
of  the  langoAge,  the  customs,  the  political  and  social  condition  and 
irsnils  of  its  people,  sees  it  simply  and  hurriedly  as  a  traveler.  But 
journey  in  question  was,  nevertheless,  sufficiently  extensive  and 
letive  to  thoroughly  satisfy  at  least  as  to  two  points  :  First,  that 
was  a  country,  bordering  on  the  United  States  for  a  distance  of 
than  two  thousand  miles,  which  was  almost  as  foreign  to  the 
r,  in  respect  to  race,  climate,  government,  manners,  and  laws,  as 
agli  it  belonged  to  another  planet ;  and,  secondly,  that  the  people 
tho  United  States  generally  knew  about  as  much  of  the  domestic 
of  this  one  of  their  nearest  neighbors  as  they  did  about 
'  of  the  empire  of  China.  The  temptation  to  enter  upon  a  field 
seooomic  investigation  so  fresh  and  so  little  worked  was  too  at- 
to  be  resisted  ;  and,  accordingly,  with  the  sole  purpose  of 
Bg  to  know  the  truth  about  Mexico,  and  to  form  an  opinion  as 
tl  should  be  the  future  political  and  commercial  relations  be- 
that  country  and  the  United  States,  the  writer  has  made  a 
fa!  study  of  a  large  amount  of  information  that  he  has  found  acces- 
•  !i  from  public  and  private  sources.  And  it  is  on  tho  basis  of 
. : .  IT,  and  with  the  kindliest  feeling  for  and  the  deepest  interest 
Mexico,  that  he  has  written.  In  so  doing,  however,  he  claims 
Nothing  of  infallibility.  He  frankly  confesses  that  in  respect  to  some 
things  he  may  be  mistaken  ;  and  that  others  might  draw  entirely  dif- 
ferent conclnsions  from  the  same  data.*    Bat  for  the  entire  accuracy 

*  Oac  eorioua  Illustration  of  this  point  is  to  be  found  in  the  following  extract  from  a 
iHMr  rooaithr  addretsed  to  the  Meiican  "Financier  "  by  a  Mexican  gentleman,  in  conlra- 
I  of  the  writer's  opinions  respecting  the  present  iDduetrial  condition  and  prospective 
Dt  of  Mexico.  lie  says :  "  If  you  pass  through  the  Academy  of  Son  Carlos,  you 
I SM  piotam  executed  by  native  Mexican  artists  in  the  highest  style  of  art,  comparing 
I  fanmbly  witli  any  production  of  the  academics  of  design  of  PariK,  Rome,  Munich, 
or  ijsewbcrv.  C!"  with  me,  if  you  please,  to  a  narrow  Une  in  the  small  but  picturesque 
f  of  CueraoTmca,  and  (here  In  a  small  room,  working  with  implements  of  his  own  make, 
ob«crr«  a  native,  whom  you  would  perhaps  class  among  the  peon?,  carving  a 
It  la  wood,  *o  highly  artistic,  with  the  expression  of  sufTering  on  our  Saviour's  face 
\  tjij  foreign  sculptor  of  the  highest  renown  would  be  proud  to  call  it  a 
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of  inoet  statements  and  deducUolu^  he  believcB  be  finds  amplv 
in  the  published  diplomatic  and  congular  correspondence  of  the  U: 
States  during  the  last  decade,  and  in  an  extensive  pcnona]  correflpood- 
ence  with  railroad  and  comnoercial  men,  who,  from  continuous  mi- 
dcncc,  have  become  well  acquainted  with  Mexico.*  Making  every 
allowance,  however,  for  dlffereuces  of  opinion  respecting  minor  dctai 
the  miiin  facts  and  deductions  that  have  been  presented  {which 
uot  well  be  questioned  or  disputed)  are  all  that  arc  esfiential  for 
intelligent  discussion  of  the  possible  or  desirable  relations  of 
United  States  to  Mexico  in  the  future  ;  and  it  is  to  a  consideration  of 
this  matter  that  the  attention  of  the  reader  is  next  invited. 
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creation  of  hio  o«m.  Again,  visit  with  me  tbc  village  of  Amatlan  dc  loa  ReTM,  near  Cor- 
doba, and  observe  the  exquisitely  embroidvrcO  kuipUla  of  some  native  woman,  (orpanixg 
in  many  respects  tbe  designs  of  the  art-needlework  societies  of  New  Vork  or  Boctoo ;  OM 
to  mention  the  fine  filigree-work,  figures  in  clay  and  wax  as  eievtited  by  th«  satira  is 
or  near  the  city  of  Uuxico,  the  art  pottery  of  Guadalajara,  the  gourd*,  cnlibashel,  aal 
wooden  (rays  highly  embellished  by  native  art!sl3,  whose  sense  or  ncccptation  of  ait  h 
not  acquired  by  tedious  study  at  some  academy  of  design,  but  is  inl>om  and  spontao 
expreued  in  such  creations.  Only  yestenlny  in  my  walks  about  tnwn  I  pnlercd  the  Ifi 
tional  Monte  de  I'icdad,  where  I  heard  the  sweetest  and  most  nu  -iis«  from  i 

grand  piano  of  American  muku-,  and  beheld,  to  my  a.otonishmciu  irtiat  «■■  ( 

native,  a  eargador,  or  public  porter,  clad  in  cheap  *oni6rcro,  blouse,  whit*  cotton  I 
and  sandals,  with  his  brass  plate  and  rope  across  his  shoulders,  nudy  to  carry  thb  < 
instrument  on  his  back  to  the  residence  of  some  better-favored  brother  frum  a  fw 
land.     If  this  is  not  innate  genius,  I  know  not  what  else  to  cntl  it  "    Tu  this  it  Day  I 
replied  that  tbe  facts  as  above  stated  arc  probably  not  In  tbe  lca*t  cxnirgerated. 

is  undoubtedly  in  the  Mexican  people,  inherited  from  their  Spanish  n "  -mzh  i 

tssthedo  taste  and  an  "  innate  genius  "  for  music,  painting,  sculpture,  > 
decoration,  and  tbe  fine  arts  generally.     Cut  this  very  fact,  in  view  of  u,r  inna, 
work  that  Mexico  has  got  to  do  to  overcome  the  natural  obstacles  In  the  way  of  her  i 
terial  development.  Is  not  a  matter  of  enooumgcmcnt.    For  it  is  nut  gonius  to  carT»  i 
fixes,  embroider  hnipHJns,  or  compose  and  execute  music  that  her  people  need ;  but  1 
the  ability  to  make  and  maintain  good  roads,  invent  and  use  machinery,  and  ; 
system  of  laws  that  would  neutralize  all  her  natural  advantages,  even  though  th 
many  times  greater  than  the  most  patriotic  citizen  of  the  country  could  claim  for  It. 

*  From  one  of  these  latter  the  following  warning  against  publishing  anything 
the  way  of  observations  or  oonclusions  was  received  by  the  writer : 

"CiTT  or  Naxico.  .iyril  \\  I*.i4, 
"Tbe  papers  arc  filled  with  tbc  letters  of  travelers  about  Mexico.     If  you  do  not  i 
form  to  whot  many  people  here  want  you  to  say,  yon  arc  put  down  aa  having  talini  t 
hasty  or  dyspeptic  observation  of  the  country,  and  had  no  opportunity  to  know  ttnytktcK 
If  you  pass  one  week  in  an  hotel,  and  should  write  conformably  to  wha'  ■  r^'l' 

would  have  you,  you  arc  at  once  quoted  as  a  'most  intelligent  and  cxp< 
A  thorough  investigation  scrapes  off  all  the  vami.ih,  and  will  often  cxpoM  the  nuxliaaf 
not  a  few  people  in  Mexico,  who  would  have  American  capital  plant  itself  there  J 
conditions  which  afford  no  protection  by  their  GoTcmment  or  ours." 
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IL  are  Accustomed  to  think  of  the  land  of  the  earth  aa  something 
solid  &od  fixed  ;  and,  as  a  testimonial  of  this  imprcsBJOD,  the 
atin  phnse  terra  firma,  firm  land  or  solid  ground,  has  been  natural- 
in  the  langnagcs  of  nearly  all  civilized  peoples.  On  the  other 
we  speak  of  water  as  unstable.  But  the  geological  history  of 
tbe  earth  and  the  more  careful  observations  of  modern  times  have 
taught  OS  that  these  ideas  do  not  correctly  represent  the  qualities  of 
laad-inaaaes  and  water-masses  of  the  globe  as  compared  with  one 
lothcr.  The  ancient  shore-marks  on  the  continents  and  the  phenom- 
.  of  elevation  and  subsidence  that  have  been  observed  in  historic 
confirming  their  evidence,  show  that  the  land  and  the  ocean  are 
Hnoally  changing  their  level  as  to  one  another  ;  and  it  has  further 
made  evident,  by  experiment,  aa  well  as  by  a  priori  reasoning, 
it  is  not  the  ocean  that  changes,  but  the  land  which  undergoes 
alternate  movementa  of  elevation  and  depression.  An  eartbquake- 
sk  is  a  phenomenon  well  adapted  to  destroy  the  faith  of  any  person 
I  fada  one  in  tbe  fixedness  of  the  earth  ;  and  such,  by  the  evidence, 
►  the  effect  for  the  time  on  all  who  experience  these  shocks.  Even  the 
\A  pokations  which  sometimes  pass  over  parts  of  the  United  Slates 
panic  and  excite  a  momentary  impression  that  everything  ia 
ling  over  or  sinking  away  ;  while  tbe  more  violent  shocks  that  are 
ia  earthquake-infested  countries  produce  indescribable  terror ; 
inoh  cataatrophes  as  those  historical  earthquakes  of  Lisbon  and 
and  tbe  more  recent  ones  of  Iscbia  and  the  Strait  of  Sunda 
It  to  a  demonstration  that  the  reason  for  such  terrors  is  real,  and 
that  tbe  continents  also  can  not  escape  tbe  general  law  of  change  and 
pahiihabiUty. 

Eartb-moTementa — ^the  name  by  which  these  phenomena  may  be 
,  conreniently  described — are  various,  and  comprise,  so  far  as  they 
'  now  considered,  earthquakes,  or  sudden  violent  movements  of  the 
ad  ;  earth-tremors,  or  -minute  movements  which  usually  escape 
tteation  by  the  sraallness  of  their  amplitude  ;  earth  pulsations,  or 
[tvementa  which  are  overlooked  on  account  of  the  length  of  their 
period  ;  and  earth  oscillations  or  movements  of  long  period  and  large 
amplitode — like  the  shifting  of  levels  of  land-masses — which  attract 
attention  from  their  geological  importance.  Some  of  these  movements 
have  only  recently  begun  to  attract  attention.  They  are  all  intimato- 
BHOciated  in  their  occurrence  and  their  origin. 
Tbe  itady  of  earthquakes  is  of  interest  to  the  geologist  in  many 

*  ItrthqiMkci  ftnd  other  Eartb  UoTcments.    By  John  Milne,  Profensor  of  Mining 
I  Gaeiofj  in  the  Imperial  Collej^e  of  TokSo,  Japto.    lotcrnational  SdentUc  Series. 
,  Vf.    Hem  Tork :  D.  Applcton  k  Co.,  pp.  348. 
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vays.     As  tbej  seem  to  be  connected  with  volcanio  action,  the  stiidjr 
of  them  may  help  to  throw  light  on  that,  and  vIm  vtrta.    Aaan, 

earthquake- wave  travels  along  from  mtrata  to  Btrata,  '.'■ 
reficctiona  and  changes  in  transit  may  lead  to  the  disc.- 
i&rities  in  rocky  structure,  of  which  we  should  otherwise  have  no  accu- 
rate knowledge.  It  may  teach  us  something  aboi; 
of  disturbances  in  elastic  media,  about  the  earth's  in 
trie  currents  of  the  earth,  and  other  kindred  problems.  It  ia  of  in- 
terest to  the  meteorologist  to  know  the  connections  which  probably 
exist  between  earthquakes  and  the  fluctuations  of  the  Viarometer,  th« 
changes  of  the  thertnoraeter,  and  the  quantity  of  rainfall.  In  a  prac- 
tical point,  we  may  ask  ourselves  what  are  the  effects  of  earthquake* 
u]>on  buildings,  and  how,  in  earthquake-shaken  countries,  the  build- 
ings are  to  be  made  to  withstand  them. 

A  typical  earthquake  consists  of  a  scries  of  small  tremors  succ 
by  a  shock,  or  of  a  series  of  shocks  separated  by  more  or  less  irrvguti 
— both  in  period  and  iu  amplitude — vibrations  of  the  ground.     Ml 
can  take  but  little  account  of  these  movements,  for  they  come  up 
him  by  surprise,  and,  by  the  time  he  is  ready  to  begin  to  observe,  tbi 
arc  over.     Ilunce  we  must  have  recourse  to  instruments.     It  is  i 
enough  to  construct  an  instrument  that  shall  move  at  the  time  of  i 

earthquake,  and  leave  a  njcoF 
of  its  motion — a  aeismotcop 
but  an   instrument  that  at 
record  the  period,  extent,  an 
direction  of  each  of  the  vibr 
tions    constituting    the    eait| 
quake — a  BeUmometer  or 
mograph — is   a    more   compG 
cated  affair. 

The  earliest  scismnscope  i 
which  we  find  any  historici 
record  is  that  of  the  Chine 
Cb6ko,  which  was  invented  tl 
A.  D.  136.  According  to  tin 
historical  account  given  of  it, 
it  consisted  of  a  spherically 
^J  formed  copper  vessel  (Fig.  1), 
eight  feet  in  diameter.  "Iu 
outer  part,"  the  account  «»)•«, 
*I8  ornamented  by  the  figures  of  different  kinds  of  birds  and  ani- 
mals, and  old,  peculiar- looking  letters.  In  the  inner  part  of  tbii 
instrument  is  a  column  so  suspended  that  it  can  move  in  eight  d>- 
rections.  Also,  in  the  inside  of  the  bottle,  there  is  an  arrangemfat 
by  which  some  record  of  an  earthquake  ia  made  according  to  IIm 
movement  of  the  pillar.     On  the  outside  of  the  bottle  thore  are  tight 
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dr^on-lwads,  each  of  which  holds'  a  ball  in  its  mouth.  Underneath 
tkaw  heads  there  are  eight  frogs  so  placed  that  tbcy  appear  to  watch 
the  dragon's  face,  so  that  they  arc  ready  to  receive  the  ball  if  it  should 
be  dropped.  All  the  arrangements  which  cause  the  pillar  to  knock 
the  ball  oat  of  the  dragon's  mouth  are  well  hidden  in  the  bottle. 
When  an  earthquake  occurs,  and  the  bottle  is  shaken,  the  dragon  in- 
■taotlj  drops  the  ball  and  the  frog  which  receives  it  vibrates  vigor- 
Ottsljr.  Any  one  watching  this  instrument  can  easily  observe  earth- 
({uakes.  With  this  arrangement-,  although  one  dragon  may  drop  a 
ball,  it  is  not  necessary  for  the  other  seven  dragons  to  drop  their  balls 
nalees  the  movement  has  been  in  all  directions  :  thus  we  can  easily 
tall  the  direction  of  an  earthqn,ake.  Once  upon  a  time  a  dragon 
dropped  its  ball  without  any  earthquake  being  observed,  and  the  peo- 
ple therefore  thought  the  instrument  of  no  use,  but  after  two  or  three 
daya  a  notice  came,  saying  that  an  earthquake  had  taken  place  at 
RtecL  Hearing  of  this,  those  who  doubted  the  use  of  this  instrument 
began  to  believe  iu  it  again.  After  this  ingenious  instrument  had 
been  invented  by  Chflko,  the  Chinese  Government  wisely  appointed  a 
aecretary  to  make  observations  on  earthquakes."  This,  the  most  an- 
eieat  of  the  whole  class,  is  closely  resembled  by  some  of  the  instru- 
BieBta  of  modern  times. 

The  Jap.incse  have  an  instrument  consisting  of  a  magnet  holding 
apa  nail,  which,  when  shaken  ofiP,  starts  the  train  of  an  alarum,  but  this 
doea  not  seem  to  have  ever  acted  with  success.  Other  seismoscopes 
depead  upon  the  overthrow  of  a  round  column  of  wood  or  metal,  the 
projection  of  balls  which  are  connected  with  electric  circuits,  or  the 
diftarbanoe  of  liquids.  Some  seismographs  depend  upon  the  motions 
of  a  pendulum,  which  may  be  made  to  show  whether  the  direction  of 
ibe  shock  has  been  constant  or  variable,  and  the  maximum  extent  of 
ita  motion  in  various  directions.  Other  instruments  are  formed  by 
various  adjustments  of  movable  bodies,  or  with  springs  and  adapta- 
tions of  clock-work.  For  a  complete  seismograph  wc  require  three- 
distinct  sots  of  apparatus — an  apparatus  to  record  horizontal  motion, 
00c  to  record  vertical  motion,  and  one  to  record  time.  These  princi- 
ples are  all  embodied  in  the  Gray  and  Milne  seismograph,  which  is  now 
in  aa<'  i-     In  this  apparatus  (Fig.  2)  two  mutually  rectangular 

oonp*:'  the  horizontal  motion  of  the  earth  are  recorded  on  a 

sheet  of  smoked  paper  wound  round  a  drum,  D,  kept  continuously  in 
motion  by  clock-work,  AV,  by  means  of  two  conical  pendulum  seismo- 
graphs, C.  The  vertical  motion  is  recorded  on  the  same  sheet  of 
papvr  by  mcani«  of  a  compensated-spring  seismograph,  S.  L.  M.  B. 
The  time  of  occurrence  of  an  earthquake  is  determined  by  causing  the 
circuit  of  two  electro-magnets  to  be  closed  by  the'  shaking.  One  of 
these  magnets  relieves  a  mechanism,  forming  part  of  a  time-keeper, 
which  catues  the  dial  of  the  time-piece  to  come  suddenly  forward  on 
ike  haada  and  then  movo  back  to  its  original  position.     The  hands  are 
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provided  with  ink-pads,  which  malk  their  positions  on  the  dial,  t 
indicating  the  hour,  minute,  and  second  when  the  circuit  was  cloaeij 
The  Becond  electro-magnet  causes  a  pointer  to  make  a  mark  on  I 
paper  receiving  the  record  of  the  motion.     This  mark  indicate*  i 
put  of  the  earthquake  at  which  the  cirouit  was  closed.    The  dontioaj 


of  the  earthquake  is  estimated  from  the  length  of  the  record  « 
smoked  paper  and  the  rate  of  motion  of  the  drum.     The  natore  i 
period  of  the  different  movements  are  obtained  from  the  curves  dr 
on  the  paper. 

It  may  be  said,  as  the  result  of  experiences  and  observations, 
an  ordinary  earthquake  consists  of  a  number  of  backward-aud-forwanl 
motions  of  the  ground  following  each  other  in  quick  snccession.  Some- 
times these  commence  and  die  out  so  gradually  that  those  who  ht 
endeavored  to  time  the  duration  of  an  earthquake  have  foand  it  dil 
cult  to  say  when  the  shock  began  and  when  it  ended.  SomctimM  ( 
motions  gradually  increase  to  a  maximum  and  then  die  out  as  gra4 
ally ;  sometimes  the  maximum  comes  suddenly ;  and  at  othvr  tin 
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qaake  the  obeerrer's  feelings  distinctly  tell  him  that 
maxima.  The  chief  results  which  investigators  have 
tod  St  have  been  the  measurement  of  the  amplitude,  period,  direc- 
p,  and  duration  of  the  motions  ;  and  attention  has  been  g^ven  to  the 
ucily  with  which  the  disturbance  is  propagated. 
If  we  wero  to  ask  the  inhabitants  of  a  town  which  had  been  shaken 
an  earthquake  the  direction  of  the  motion  they  had  experienced,  it 
not  unlikely  that  their  replies  would  include  all  the  points  of  the 
npass.  Many,  in  consequence  of  their  alarm,  have  not  been  able  to 
ike  accarate  observations.  Others  have  been  deceived  by  the  mo- 
inof  the  building  in  which  they  were  situated.  Some  tell  us  that  the 
otion  was  north  and  south,  while  others  say  that  it  was  east  and  west, 
certain  number  have  recognized  several  motions,  and  among  the  rest 
ere  will  be  a  few  who  have  felt  a  wriggling  or  twisting.  Leaving 
It  exceptional  cases,  the  general  result  obtained  from  personal  obscr- 
tiou  as  to  the  direction  of  an  earthquake  of  moderate  intensity  is 
Iremely  indefinite,  and  the  only  satisfactory  information  to  be  got  is 
It  derived  from  instruments  or  from  the  cflFects  of  the  earthquake  as 
bibited  in  stiattered  buildings  and  bodies  which  had  been  overturned 
projected.  By  the  use  of  seismographs  it  has  been  shown  that  dur- 
;  an  earthquake  the  ground  may  move  in  one,  two,  or  several  direc- 
w,  and  it  is  only  when  a  decided  shock  is  experienced  that  wo  can 
ermine  with  any  confidence  the  direction  in  which  the  motion  has 
D  propagated.  The  apparently  twisting  or  wriggling  motions  are 
posed  to  be  the  result  of  combinations  of  linear  movements  in 
erent  directions.  It  is  often  diilicult,  when  reading  accounts  of 
jbqoakes,  to  determine  the  length  of  time  a  shaking  was  continn- 
I  Distorbances  which  succeed  one  another  with  sufficient  rapidity 
Ras«  ma  almost  continual  trembling  of  the  ground  may  be  regarded 
ollectively  forming  one  great  seismic  effort,  which  may  last  a  min- 
axx  hour,  a  day,  a  week,  or  even  several  years.  Strictly  speaking, 
m  are  a  series  of  separate  earthquakes,  the  vibrations  of  which  more 
en  overlap.  Whenever  a  large  earthquake  occurs,  it  is  generally 
Weded  by  a  considerable  number  of  smaller  shocks.  Disturbances 
bU  character  are  compared  by  Mallet  to  "  an  occasional  cannonade 
iug  a  continuous  but  irregular  rattle  of  musketry."  Continuous 
ions  perceptible  to  our  senses  without  the  aid  of  instruments  usual- 
Bat  from  thirty  seconds  to  about  two  or  three  minutes.  The  princi- 
ribrations  or  shocks  of  the  disturbance  occur  at  unequal  intervals  ; 
in  the  periods  of  vibration  there  are  irregularities  in  any  given 
thquako,  and  different  earthquakes  differ  from  one  another.  The 
ml  of  the  movement  is  much  less  than  the  feelings  of  one  experi- 
Bg  a  ohock  would  lead  him  to  estimate  it.  It  is  usually  within  the 
tion  of  an  inch  in  either  direction.  According  to  Dr.  Wagener, 
earth's  borixontal  motion  at  the  time  of  a  small  earthquake  is  usu- 
ooly  the  fraction  of  a  millimetre,  and  it  seldom  exceeds  three  or 
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four  nilliinelres.  Mallet  believcB  that  the  displaoemeot  may  in  MflP 
instances  bu  equal  to  a  foot ;  and  M.  Abclla  records  a  rough  obMm* 
tion,  in  the  Philippine  Islands,  of  a  motion  of  tho  earth  to  a  dista^l 
of  t«°o  metres,  when  fissures  "were  formed,  and  seen  to  open  ^^| 
shut.  The  Telocity  of  propagation  of  the  wave  may  rary,  CTcn^| 
llie  same  country,  between  several  hundreds  and  several  thoosa^H 
of  feet  per  second.  The  same  earthquake  travels  faster  arrow  ^H 
tricta  near  to  it«  origin  than  it  does  across  districts  which  arc  far^| 
moved;  and,  the  greater  the  intensity  of  the  shock,  the  greater  ^H 
the  velocity.  ^| 

If  wo  were  suddenly  placed  among  the  rains  of  a  large  city  wbirfi    ' 
had  been  shattered  by  an  eart  hquake,  it  is  doubtful  whether  wc  ehoaM 
at.  once  recognize  any  law  as  to  the  relative  position  of  the  masM*  of ,^ 
rubbish  and  the  general  destraction  around.     The  results  of  ohsvrv^fl 
tiun  have,  however,  shown  that,  among  the  apparently  chaotic  ru^H 
produced  by  earthquakes  there  runs  more  or  less  of  law  govemi^H 
the  position  of  bodies  which  have  fallen,  the  direction  and  position  4^| 
cracks  in  walls,  and  the  other  effects.     Usually,  walls  of  buUiling  aB 
right  angles  to  the  shock  will  be  more  likely  to  be  overthrown  th»B 
those  which  are  parallel  to  it.     It  is  said  that  in  Caracas  every  hooi^ 
has  its  lado  secure,  or  safe  side,  where  the  inhabitants  place  their  it^M 
gilc  property.     It  is  the  north  side,  .tnd  has  been  chosen  because  abo^l 
two  out  of  three  destructive  shocks  traverse  the  city  from  wect  ^H 
east,  so  that  the  walls  in  those  sides  of  the  building  take  them  broad- 
side on.     This  appears  to  be  the  rule  in  destnietivc  earthquake*.    BMB 
when  a  building  is  subjected  to  a  slight  movement,  it  is  asfiumed  t^| 
the  walls  at  right  angles  to  the  direction  of  the  shock  move  baekw^H 
and  forward  as  a  whole,  and  there  is  little  or  no  tendency  for  tbemlP 
be  fractured  at  their  weaker  parts.     The  walls,  however,  which  are 
parallel  to  the  direction  of  the  movement  are  extended  and  cootraol^| 
along  their  length,  and  may  consequently  be  expected  to  give  l^H 
over  the  door-  and  window-openings.     The  results  of  the  pxamina^H 
of  more  than  three  hundred  foreign-built  brick  hou.ses  in  Tnkio,  Jap^H 
alt  similar   in  their  construction,  are  typically  illustrated  in  Fig.VI 
They  show  that  in  the  upper  windows  nearly  all  the  cracks  ran  from" 
the  springing  of  the  arches,  which  formed  an  angle  with  the  abntmcnt. 
In  the  lower  arches,  which  curved  into  the  abutments,  not  a  single 
crack  was  observed  at  the  spring-way.     The  cracks  in  those  aTrbm 
were  near  the  crown,  where  beams  projected  to  cirry  the  balcoM^ 
and  in  many  instances  they  proceeded  from  such  beams,  even  if  tU^I 
were  no  arches  beneath.     The  houses  which  were  most  cracked  w^| 
in  the  streets  running  parallel  to  the  direction  in  which  the  grea^| 
number  and  most  powerful  set  of  shocks  cross  the  city.     From  ^H 
fact  that  cracks  once  made  in  a  building  did  not.  appear  to  czf^H 
under  the  repetition  of  shocks  similar  to  the  one  that  produced  thl^H 
it  has  been  inferred  that  buildings  thus  cracked  acquire  a  degre«^| 


,  and  that,  by  providing  cracks  or  joints  between  the  parts  of 
■  which  have  different  periods  of  vibration,  some  of  the  strain 
aight  be  taken  off  from  them,  and  they  might  be  made  more  stable. 
la  llane-work,  the  cracks  have  been  observ'ed  generally  to  run  through 
dw  moTt4W-joint« ;  in  brick-work,  through  either  bricks  or  mortar, 
oftw  preferring  the  bricks. 

Aa  fractnres  in  walla  seem  most  likely  to  take  place  above  open- 
iil^iilike  doors  or  windows,  it  follows  that  where  architecture  demands 
tbat  openings  should  be  placed  one  above  another  in  heavy  walls, 
,  there  will  be  lines  of  weakness  running  through  the  openings.  As 
Itiebwarv  only  intended  to  resist  vertical  thrusts,  special  construction 
'  Diiiit  be  adopted  to  make  them  strong  enough  to  resist  horizontal  pulls. 
1  This  might  be  given  by  inserting  iron  girders  or  wooden  lintels  in  the 
Hr.  Perry,  of  Tokio,  ha«  suggested  a  plan  of  building  so  that 
openings  of  each  tier  would  occupy  alternate  positions.  Such  a 
line  is  shown  in  Fig.  4,  where  the  dotted  lines  ran  through  openings 
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enting  the  direction  of  the  lines  of  weakness.  If  we  compare  this 
'  with  Fig.  6,  we  shall  see  that  in  the  case  of  a  horizontal  movement, 
a  6,  or  a  vertical  movement,  c  rf,  fractures  would  more  probably  occur 
ia  a  hoose  built  like  Fig.  5  than  in  one  built  like  Fig.  4.  If,  bow- 
ever,  these  two  buildings  were  shaken  by  a  shock  which  had  an  angle 
of  emergence  of  about  45°,  in  the  direction  of  ef,  the  effects  might  be 
reversed.  Fractures  following  a  vertical  line  of  weakness  are  shown 
in  tbe  accompanying  drawing  (Fig.  6)  of  the  church  of  St.  Augustin, 
at  Manila,  shattered  by  the  earthquake  of  1880. 

When  an  earthquake  shock  enters  and  proceeds  along  a  line  of 
buildings,  the  last  building  in  the  row  will,  of  course,  suffer  the  most, 
and  will  exhibit  the  grejitest  tendency  to  fly  away  from  its  neigh- 
bora.  If  the  honse  stands  on  the  edge  of  a  canal,  or  cliff,  this  teud- 
eacy  is  increased  by  the  similar  motion  of  the  escarpment.  The  fate 
of  an  end-building  thus  stricken  is  shown  in  Fig.  7,  which  is  taken 
tbe  photograph  of  a  house  tbat  was  shattered  in  1868  at  San 
Houses  may  also  be  rocked  on  their  foundations,  or  even 
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quite  overturned,  m  »pp«an  lo  have  bsppeoad  lo  ibe  Btad-mill  i4 
wftrd,  California  (Fig.  8). 

In  any  building  which  may  be  affected  by  an  earthquake,  we 
to  consider  the  vibration  of  a  number  of  parts,  the  period*  of  w 
if  thoy  were  independent  of  each  other,  would  be  different,  0 
count  of  this  difference  in  period,  while  one  portion  of  a  buildi 
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endeavoring  to  move  toward  the  right,  another  is  pulling  towai 
left,  and  either  the  bonds  which  join  them  or  the  parts  thcrosel 
be  strained  or  broken.  This  was  illustrated  by  many  of  the  dit 
in  the  houses  at  Yokohama,  which,  in  the  earthquake  of  Februi 
1880,  were  shorn  off  just  above  the  roof.  Since  then,  buildei 
learned  to  let  chimneys  pass  freely  through  the  roof  without 
in  contact  with  any  of  the  main  timbers. 

In  trying  to  make  structures  earthquake-proof,  we  may  bo! 
house  weak  and  flexible,  bo  that  the  shock  shall  pass  over  it 
wind  over  a  reed,  or  we  may  attempt  to  make  it  stronger  tin 
shook.     The  native  Japanese  houses,  with  their  flexible  fmmil 
built  on  the  former  plan  ;   some  of  the  European  botuea  c 
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Italy  the  booses  are  left  to  take  their  chances.  In  South 
nca,  where  much  exposed  to  earthquakes,  they  are  bnilt  of  ooly 
torj,  or  of  bamboo  and  ropes,  similarly  to  the  Japanese  plan.  One 
e  safest  houses  for  an  earthquake  country  would  probably  be  a 
Horied,  atroagly  framed  timber  house,  with  a  light,  fiattiah  roof. 


Fjo- 


HoCBI,  Sax  Pbahcuoo,  Octubxr  21,  1868. 


of  shingles  or  sheet-iron,  the  whole  resting  on  a  quantity  of 
I  cast-iron  balls  carried  on  flat  plates  bedded  in  the  foundations, 
chimneys  might  be  made  of  sheet-iron,  carried  through  holes  free 
h  roof.  The  ornamentation  ought  to  be  of  light  materials.  The 
'«  of  the  ground  on  which  the  house  is  built  docs  not  always 
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to  be  in  itself  a  matter  of  prime  moment.     Its  relations  with 

found.ttions  are  more  important.     In  some  places  solid  strata, 

bcrs  soft  strata,  appear  to  afford  the  more  favorable  situations  ; 

b«  superiority  of  either  probably  depends  on  a  variety  of  local 

Bcea.     Places  near  the  junction  of  the  two  kinds  of  forma- 
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r  r.     The  projfr**'  of  the  wave  mav  i»u  uRprni{te-j  by 
the  in  11  "'■  a  inoantain-range  or  a  bill,  in  wLich  case  we  harp 

Bvhinii  ibc  barrier  the  phenomenon  called  an  carthquake-Bhadov ;  it 
nnny  be  cut  off  by  a  deep  ditch,  as  a  canal  ;  and  in  certain  parts  of 
South  America  there  appear  to  exist  tracts  of  ground  which  arc  prac- 
tically exempt  from  the  shocks,  while  the  whole  country  nroand  is  rio- 
Icntly  shaken.  It  would  seem  as  if  the  shock  parsed  beneath  saeb  \ 
district  as  water  passes  beneath  a  bridge ;  and  for  this  reason  soefa 
tnicts  have  been  christened  "bridges."  In  the  Syrian  earthquake  of 
1837,  neighboring  villages,  and  even  neighboring  bonaes,  saffered  dif- 
ferently. In  one  case  a  house  was  entirely  destroyed,  while  in  the 
next  house  nothing  was  felt.  In  Japan,  at  a  place  called  Choshi, 
about  fifty-five  miles  east  of  the  capital,  earthquakes  are  seldom  felt, 
although  the  surrounding  districts  may  be  severely  shaken.  At  this 
place  a  large  basaltic  boss  rises  in  the  midst  of  alluvial  stratx  The 
immunity  of  the  district  from  earthquakes  has  probably  given  rise  to 
the  myth  of  the  Kanam  rock,  which  is  a  stone  supposed  to  rest  upon 
the  head  of  a  monstrous  cat-fish,  whose  writhings  cause  the  shakings 
BO  often  felt. 

Possibly  something  may  be  done  in  arranging  the  surroundingn 
of  buildings  to  ward  off  the  destructive  effects  of  earthquakes.  The 
Temple  of  Diana,  at  Ephesus,  was  built  on  the  edge  of  a  marsh  for  thii 
object.  Pliny  says  that  the  Capitol  of  Rome  was  saved  by  the  Cata- 
combs. Elisec  Rcclus  says  that  the  Romans  and  Hellenes  found  out 
that  caverns,  wells,  and  quarries  retarded  the  disturbance  of  the  earth, 
and  protected  edifices  in  their  neighborhood.  The  Tower  of  Cnpna 
was  saved  by  its  numerous  wells.  Vivenzis  asserts  that  in  building 
the  Capitol  the  Romans  sank  wells  to  weaken  the  effects  of  terrei- 
trial  oscillations  ;  and  Ilumboldt  relates  the  same  of  the  inhabitants  of 
San  Domingo.  Quito  is  said  to  receive  protection  from  the  nnmcrotis 
caiions  in  the  neighborhood,  while  Lactacunga,  fifteen  miles  distant, 
has  often  been  destroyed.  Similarly,  it  is  extremely  probable  that 
many  portions  of  Tokio  have  from  time  to  time  been  protected  more 
or  less  from  the  severe  shocks  of  earthquakes  by  the  numerous  moata 
and  deep  canals  which  intersect  the  city. 

Various  causes  have  been  assigned  for  the  production  of  '      " 
quakes,  and,  although  they  may  all  singly  or  in  combination  com  t 
to  the  effect,  we  must  conclude,  after  considering  the  whole  subject, 
that  the  primary  cause  is  endogenous  to  our  earth,  and  that  i--       -  -'is 
causes,  like  the  attraction  of  the  sun  and  moon,  and  barori 
tuations,  play  but  a  small  part  in  the  actu.al  production  of  the  pin*- 
nomena,  their  greatest  effect  being  to  cause  a  slight  preponderaoct!  in 
the  number  of  earthquakes  at  particular  seasons.    TTie  roajority  of 
earthquakes  are  due  to  explosive  efforts  .it  volcanic  foci.     The  greater 
number  of  these  explosions  take  place  beneath  the  sea,  and  are  proba- 
bly due  to  the  admission  of  water  through  fissures  to  ifao  brated  rodu 
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bene&th.  A  smaller  number  of  earthquakes  originate  at  actual  volca- 
■OM.  Some  earthquakes  are  produced  by  the  sudden  fracture  of  rocky 
■trata  or  ibe  pro<luction  of  faults.  This  may  be  attributable  to  stresses 
bnragfat  about  by  elevatory  pressure.  Lastly,  we  have  earthquakes 
due  to  the  collapse  of  underground  excavations  ;  and  these  may  have 
bwo  produced  by  evisceration  caused  by  volcanic  eruptions,  by  the 
washing  away  or  solution  of  the  earth  by  chemically  charged  waters 
or  hot  springs,  or  by  other  censes. 

Considerable  attention  has  been  drawn  lately  toward  the  study  of 
small  vibratory  motions  of  the  ground  which,  to  the  unaided  senses, 
ate  uxaally  passed  by  without  recognition.  They  are  called  earth- 
tROon,  and  were  only  discovered  when  difficulties  caused  by  them 
ven  enoonnlered  in  the  adjustment  of  extremely  delicate  astronomi- 
cal and  other  instruments.  These  movements  have  been  most  carefully 
■todied  in  Italy  by  Father  Bertdli, 
of  Florence  ;  le  Conte  Malvasia,  at 
Bologna  ;  M.  di  Rossi,  at  Rome  ;  and 
le  Bwon  Puet,  at  Nice.  Delicate  in- 
■SntmeotA  have  been  devised  for  de- 
taeting  and  recording  them,  the  most 
important  of  which  is  the  normal 
trotnomeUr  of  Bertelli  and  RossL  It 
eoa«tstfl  of  a  pendulum  (Fig.  9)  one 
and  a  half  metre  long,  carrying,  by 
l»f  nil  of  a  very  fine  wire,  a  weight 
of  one  hundred  grammes.  To  the 
base  of  the  bob  a  vertical  stile  is  at- 
tached, and  the  whole  is  inclosed  in 
a  tube,  terminated  at  its  base  by  a 
glaaa  prism  of  such  a  form  that,  when 
looked  through  horizontally,  the  mo- 
dioa  of  the  stile  can  be  seen  in  all 
azimuths.  In  front  of  this  prism  a 
microsoope  is  pLiced.  Inside  the 
nicnMCopc  is  a  micromatic  scale,  so 
arranged  that  it  can  be  turned  to  co- 
iaetde  with  the  apparent  direction  of 
eaeUlation  of  the  point  of  the  stile. 
In  thU  way  not  only  can  the  amplitude  of  the  motion  of  the  stile  be 
llieasQr»d,  but  also  its  azimuth.  The  extent  of  vertical  motion  is 
meastired  by  the  up-and-down  motion  of  the  stile  due  to  the  elasticity 
of  tiie  supporting  wire. 

Another  instrument,  the  microseismofjrapfi  of  Professor  Rossi,  gives 
automatic  records  of  slight  motions.  It  consists  of  four  pendulums, 
each  about  three  feet  long,  suspended  so  that  they  form  the  comers  of 
a  Mioare  platform.     In  the  center  of  this  platform  a  fifth  but  rather 


Fio.  9.— Noi"il*L  THownmcTsii-  B.  Vil)  of 
penrtulnm  :  P,  prlam;  H,  microscope;  M, 
rim  ol  soile. 
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longer  pendulnin  is  suspended,  llie  four  pendnlams  are  vaefa  ooo- 
Dccted  jast  above  their  bobs  to  the  central  pendulum  with  loose  iflk 

cad*.     Fixed  to  the  eeuter  of  each  of  these  threads,  and  '    ' '      ni- 
lly  by  a  light  epring,  is  a  needle,  so  adjusted  that  each  t:  :t>- 

prussed  to  form  an  obtuse  angle  of  about  155'^.  These  needles  fonn 
the  terminab  of  an  electric  circuit,  the  other  termination  of  which  is 
a  Btnali  cup  of  mercury  placed  just  belovr  the  lower  end  of  the  oesdlci 
IJy  a  horizontal  swing  of  one  of  the  pendulums  this  arrangement  catue* 
the  needle  to  move  vertically,  but  with  a  slightly  multiplied  amplitade. 
By  this  motion  the  needle  comes  in  contact  with  the  mercury,  and  aa 
olectro-magnot  with  a  lever  and  pencil  is  caused  to  mi"  rk  on  a 

band  moved  by  clock-work.     ITie  five  pendulums  \k\  iillereBt 

lengths,  the  apparatus  is  adapted  to  respond  to  seismic  waves  of  differ- 
ent velocities. 

Professor  Rossi's  microphone  consists  of  a  metallic  swing  arraogcd 
like  the  beam  of  a  balance.  By  means  of  a  movable  weight  at  one 
end  of  the  beam,  this  is  so  adjusted  that  it  falls  down  nntil  it  comes 
in  contact  with  a  metallic  stop.  The  beam  and  the  stop  form  tvQ 
poles  of  an  electric  circuit,  in  which  is  a  telephone.  The  slightc** 
motion  in  a  vertical  direction  causes  a  fluctuation  in  the  current 
passing  between  the  stop  and  the  beam,  and  announces  itself  in  the 
telephone. 

By  observations  made  with  instruments  like  these,  it  has  been  shown 
that  the  soil  of  Italy  is  in  incessant  movement,  with  periods  of  exces- 
sive activity,  called  seismic  storms,  that  usually  last  about  ten  days. 
The  storms  are  separated  by  periods  of  relative  calm,  lliey  arc  mors 
regular  in  winter,  and  exhibit  sharp  maximums  in  spring  and  autumn. 
In  the  midst  of  such  a  period  or  at  its  end  there  is  usually  an  earth- 
quake. They  have  been  observed  to  be  generally  related  to  baromet- 
ric  depressions. 

Earth-pulsations  are  slow  but  large  undulations  that  appear  to 
travel  over  or  disturb  the  surface  of  the  globe.  They  are  made  mani- 
fest through  v.iriation8  in  the  movement  of  pendulums,  changes  in  the 
position  of  the  bubbles  of  levels,  eccentricities  in  the  behavior  of 
clocks,  the  swinging  of  chandeliers  in  churches,  mxisnal  disturbances 
in  bodies  of  water,  and  even  of  water  in  tubs,  irregularities  in  tbo 
flow  of  springs,  and  other  phenomena,  the  occurrence  of  which,  or 
the  peculiar  manner  of  it,  while  it  is  consistent  with  the  ^  i» 

of  such  movement,  can  not  be  accounted  for  on  any  otLc    .  ie 

supposition. 
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AN  EXPERIMENT  IN  SILK-CULTUEE. 

Bt  llAEGAEETTE   W.  BBOOKS. 

IN  r.ri  37-tiole  on  silk-culture,  published  in  "Harper's  Magazine" 
mciro  «b:in  a  quarter  of  a  century  ago,  the  following  passage  oc- 
"  We  shall  soon  be  ready  to  begin  that  which  the  next  century 
Sod  as  doing  with  all  our  might — commanding  the  silk  as  we  now 
the  cotton  markets  of  the  world."  When  we  consider  how  little 
ku  l>e«n  accomplished  since  that  time,  it  is  to  be  feared  that  this 
cy  will  not  be  realized  unless  greater  advances  are  made  in  the 
twonty-fire  years  than  were  made  in  the  last.  Repeated  trials 
only  to  show  that  silk-mising  in  the  United  States  is  not  as  prof- 
Je  an  industry  as  it  was  formerly  thought  to  be. 
Th«  caltare  of  silk  is  so  old  that  we  can  not  tell  when  it  was 
in,  or  by  whom  it  was  first  discovered.  The  Chinese  claim  that  it 
was  known  to  them  as  early  as  2600  b.  c.  Almost  all  Roman  and 
Greek  aatbors  mention  it,  but  it  was  probably  unknown  in  Europe 
BDtil  the  sixth  century  after  Christ,  and  not  until  the  sixteenth  oent- 
nry  wti«  it  successfully  started  in  France. 

In  the  year  1714  the  m.anufactnre  of  silk  was  begun  in  England. 
BM  I  tried  to  establish  it  in  Virginia  ;  and  in  Georgia  in  1732  lands 
I  granted  on  condition  that  on  every  ten  acres  of  cleared  land  one 
ired  white  mulberry-trees  should  be  planted,  and,  on  the  seal  of 
that  Slate,  silk-worms  in  various  stages  of  their  growth  were  repre- 
sntcd.  Two  or  three  years  later  the  first  export,  consisting  of  eight 
of  raw  silk,  was  sent  to  England,  and  the  silk  manufactured 
it  was  presented  to  tlie  Queen.  In  the  year  1759  ten  thousand 
unds  were  exported,  but  after  the  introduction  of  cotton  the  culture 
tnlk  declined,  and  the  last  exportation  from  Georgia  was  made  in 


In  the  year  1771  Pennsylvania  and  New  Jersey  began  the  culture 
of  idlk,  and  experiments  were  also  tried  in  New  York  and  other 
Sut4!«.  In  an  old  newspaper,  under  the  date  of  1786,  we  read,  "Late 
Philadelphia  papers  mention,  as  an  extraordinary  circumstance,  that 
a  family  in  Maryland  have  upward  of  two  thousand  silk-worms  at 
work." 

The  Revolution  pat  an  end  to  silk-raising  for  a  time,  but  in  the 
early  part  of  this  century  the  culture  of  silk  was  again  started  in  a 
Bomber  of  States,  among  others  in  Louisiana  and  South  Carolina,  and 
even  before  this  one  of  our  New  England  States — Connecticut— began 
the  cult  arc  of  silk.  In  the  year  1790  it  was  said  that  fifty  families  in 
New  Haven  were  raising  silk,  and  in  a  newspaper  for  the  year  1787 
ire  read  that  "  a  young  miss  in  New  Haven  will  soon  wear  a  silk  gown 
of  W  own  make."     In  the  same  paragraph  the  hope  is  ex^iressed  that 
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^oon  it  VDMj  be  "esteemed  disrepuUblo,  hj  both  ladies  and  gentleiiM 

to  wear  007  thick  eilk  but  of  oar  own  manufacture."  H 

L      In  1S19  five  loDs  of  raw  ailk  were  raised  at  Maasficld,  ConncvticH 

Ibod  the  naaoufaeture  of  silk  ia  atiil  carried  on  there.     In  the  7<flr^fl 

we  read  of  a  coinpaDy  formed  in  Rhode  Island  having  a  large  |^^H 

tioD  of  about  thirty  thousand  mulberry-trees,  and  the  State  LeginllH 

of  tbat  year  offers  a  premium  of  fifty  cents  on  every  pound  of  nfl 

fcijacul  and  reeled  in  tU.it  State  within  two  years  from  the  pasMg*  (tf^ 

BIm  act.     "Ilhoile  Island  la  likely,"  so  the  paper  says,  "to  take  tbM 

plead  In  the  manufacture  of  silk  as  she  did  in  cotton.  H 

That  the  interest  in  the  cnltare  of  silk  must  have  been  kept  up^ffl 

a  time  at  least,  is  shown  by  the  fact  that  in  1840  the  Uniu-d  Staifl 

exported  61,552  pounds  of  raw  silk,  and  in  1844  39G,79()  pounds,  bH 

^a  1850  only  14,763  pounds  were  exported,  while  in  1870  the  ccoifl 

gives  no  btatistic^  of  silk  raised  in  this  country.  I 

About  18G0  the  culture  of  silk  was  started  in  California,  where  tlM 

conditions  of  climate  seemed  specially  favorable  for  its  success,  ind 

for  some  years  it  was  carried  on  ;  but  by  1878  it  had  greatly  declbe^ 

owing  possibly  to  commercial  and  industrial  depression.     Whether tM 

industry  continues  to  any  extent  we  have  not  ascertained.  H 

Ib  the  year  1882  the  Department  of  Agriculture  received  tnafl 

letters  from  persons  interested  in  the  culture  of  siJk,  and  distributed! 

few  silk-worm  eggs,  but  there  was  no  general  distribution.  H 

In  1884  the  department  appropriated  fifteen  thousand  doUanffl 

the  encouragement  of  the  industry,  and  a  special  agent  was  appointM 

to  attend  to  the  work,  the  department  offering  to  send  eggs  to  s^ 

one  who  would  try  the  experiment  of  raising  them.     I  should  jud^| 

however,  that  no  very  favorable  reports  were  received,  as,  at  a  nicutiM 

of  the  American  Association  for  the  Advancement  of  Science,  in  I88fl 

as  reported  in  "Science,"  Professor  Riley  stated  tbat  the  cul^^H 

silk  had  been  tried  in  the  United  States  for  fifty  years,  and  al^^H 

the  experiments  had  shown  so  far  was  that  silk  could  be  raised  O'A 

three  fourths  of  the  United  States  if  there  was  a  market  for  tfl 

cocoons.     ITc  considers  the  industry  best  conducted  on  a  small  scafl 

and  ad.tpted  for  women  and  children  who  have  no  other  way  of  eafl 

ing  money.     The  profit  for  three  persons  he  estimates  at  fifteen  H 

twenty-tive  dollars  for  the  season,  provided  the  cocoons  bring  afl 

dollarapound — a  price,  by-the-way,  which  only  the  be?;  '■ 

The  care  of  silk-worms  is  decidedly  wcirisome,  inti  1     ■     _^         J 

it  may  be  ;  and  certainly  any  woman  enterprising  enough  to  start  ■ 

the  experiment  of  raising  silk,  and  strong  enough  to  do  the  DeoeflBin| 

work,  might  find  some  more  protitablo  w.ay  of  utilizing  her  time,      m 

3Ir.   Edward  Atkinson,  at  the  same  meeting  of  the  Asuociati^ 

above  mentioned,  maintained  tbat  the  culture  of  silk  in  the  Unit^ 

States  was  not  desirable,  since  there  was  no  lack  of  employment,! 

the  high  rate  of  wages  shows,  and  we  can  not  afford  to  do  for  oH 


ileS.  iliai  silk  could  be  Buccessfully  and  profitabT; 
sited  States.  The  article  then  went  on  to  quote  from* 
tl  trritten  by  a  young  girl,  who  bad  tried  silk-raiding  and  had 
tj  soocessfaL  By  a  strange  coincidence,  in  a  few  days  a  friend 
ni«  an  oance  of  silk-worm  eggs  which  she  had  just  received 
e  Department  of  Agriculture  at  Washington.  Not  having  the 
id  possibly  the  inclination,  to  raise  the  worms  herself,  she  kind- 
them  to  me,  and  I  determined  to  try  the  experiment  of  raising 
ns  in  one  of  the  New  England  States. 

ing  three  or  four  months  of  cold  weather  the  eggs  were  kept 
1  piac«  in  a  cellar,  at  as  even  a  temperature  as  was  practicable, 
mometer  rarely,  if  ever,  going  below  freezing-point,  and  never 
)ove  forty  degrees. 

mulberry-tree,  upon  which  the  worm  feeds,  is  one  of  the  last 
'  leave  out  in  the  spring ;  but  soon  after  the  Ist  of  June  the 
tegan  to  show  themselves,  and  on  the  1 1th  of  June  the  eggs 
Koed  in  a  warm  room,  where,  on  the  13tb,  they  had  begun  to 
Only  a  few  worms  appeared  that  day  ;  the  two  following  days 
ere  more,  and  on  the  16th  and  17th  great  numbers  appeared. 
mated  that  there  are  forty  thousand  eggs  in  an  ounce,  but  only 
t  two  and  three  thousand  of  my  lot  hatched.  IIoweTcr,  a 
of  the  eggs  had  been  given  away,  and  probably  some  were 
»ed,  or  had  been  killed. 

B  began  the  task  of  keeping  the  worms  supplied  with  food  ; 
tunately,  I  had  found  a  friend  willing  to  undertake  the  experi- 
ith  me,  for  a  task  it  indeed  proved.  The  white  mulberry  is 
imon  in  Salem,  and  the  nearest  tree  was  nearly  one  quarter  of 
trom  the  house,  and  often  we  went  a  (;reater  distance  for  the 
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^M  iaiKcr  they,  of  courttc,  needed  more  space,  and  onr  room  wu  gndfl 
f  ally  filling  with  extcmporixcd  tables  and  shelves  covered  with  tnjfl 
Tlic  cleaning  of  one  tray  seems  a  small  matter,  but  when  lb«e  ifl 
over  fifty  trays  to  clean  and  fill  with  frexh  leaves  it  takes  a  good  whifl 
and  often  we  did  not  get  to  lied  until  midnigltt.  As  early  as  pomln 
in  the  rooming  we  were  again  at  work  feeding  the  worins,  ufl^l 

r  thirty  days  we  were  kept  incessantly  employed,  oftentimes  fecli^^| 
conragcd,  as  the  leaves  were  hard  to  get  and  the  weather  hot  and  ^M 
bi'  Still,  wc  were  determined  to  do  the  best  we  could,  aadM 

|>i  1  in  our  sclf-iniposed  t.iek.  I 

Thirty  days  from  tlio  time  of  hatching,  having  lost  no  wonni  III 
disease,  the  spinning  of  the  first  cocoon  was  begnn,  and  a  relief  it  ww^ 
to  see  a  large  worm  crawling  restlessly  aronnd  the  edge  of  the  box 
leaving  traces  of  silk  in  the  comers.  Two  days  later  the  worms  wofl 
spinning  in  earnest,  and  we  found  onr  work  of  feeding  and  cleaaiofl 
somewhat  lessened.  We  tied  together  twigs  and  straw,  apon  wfaicH 
the  worms  made  their  cocoons.     Following  a  friend's  sue.-  a 

begged  from  a  grocer  some  of  the  straw  coverings  of  wine-l"  id 

these  the  worms  seemed  to  like  very  mnch.  The  room  now  present^ 
a  very  different  appearance  from  that  which  it  had  a  week  or  till 
before.  Instead  of  the  rows  of  boxes,  the  tables  were  covered  witH 
straw  tent-like  arrangements  npon  which  were  the  yoUow  cocoons.  I 
Before  all  had  finished  spinning,  we  thought  it  time  to  steam  a  pall 
of  the  cocoons,  and  here  wc  met  with  onr  first  difficulty.  None  of  thll 
books  on  the  subject,  which  we  had  at  our  dispo8.al,  gave  any  very 
definite  ideas  aH  to  the  method  by  which  this  part  of  the  work  might 
be  accomplishc"!  ■ 

Finally,  after  considerable  pcrjilexi'v,  we  made  ar;  rits  t^ 

I      have  the  steaming  done  at  a  boiler-room.     We  laid  al-  :  Hum 

drcd  of  the  cocoons  on  a  layer  of  cloth  netting  in  a  large  box,  at  oiH 
end  of  which  a  hole  had  been  made  and  a  round  gas-tube  inserted 
To  this  tube  was  attached  a  pipe  from  the  boiler,  and  for  twenty  mid 
ufes,  the  time  specified  in  a  report  published  by  the  Department  d 
Agriculture,  the  steam  was  allowed  to  enter  the  box.  At  (he  end  d 
that  time  we  found  to  our  dismay  that  many  of  the  cocoons  ha<]  hsd 

L blown  to  one  end  of  the  box,  forming  a  sticky  mass.     If  we  had  hc«fl 
almost  discouraged  before,  we  certainly  were  disconraged  now.    Houl 
ever,  we  dried  them  in  the  sun,  and  a  few  were  sent  to  the  Woman's 
Silk-Culture  Association  in  Philadelphia,  with  a  letter,  asking  whelh 
Ve  had  steamed  them  too  much,  and  for  information  in  regard 
steaming  the  rest,  of  which  we  also  inclosed  a  sample.     Tn  answer  1 
onr  request,  a  printed  circular  containing  general  directions  was  i 
to  as,  but  no  special  directions  as  to  steaming  the  others  ;  but  we  ■> 
informed  that  our  worms  had  been  insufficiently  fed  ;  the  ooeoona  vc 
small,  and  steamed  too  much  \  and  the  fresh  coooona  oonld 
reeled. 
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is  but  little  market  for  cocoons  in  this  country,  all  at- 
\  to  reel  the  silk  here  having  been  unsuccessful,  we  had  not  ex- 
tcted  to  realize  mocb  from  the  sale  of  the  cocoons,  still  to  be  told 
bat  tfaej  wrre  absolutely  worlblcBS  was  rather  disappointing  after  onr 
ix  wreka  of  hard  work.  We  decided,  however,  to  have  the  reat  of 
b«  ooooons  steamed,  and  these  wo  did  ourselves  in  a  common  steamer, 

jTwry  much  nicer  they  looked  than  onr  first  lot. 
It  what  was  meant  by  our  worms  being  insufficiently  fed  was  not 
ad,  and  again  we  applied  to  the  VVoman's  SUk-Culture  Asso- 
t>n  for  information,  and  this  time  wo  received  a  more  satisfactory 
imvor,  tbongb  it  seemed  that  our  worms,  instead  of  being  nnderfcd, 
MJ  have  been  overfed,  for  the  letter  said  they  must  not  bo  fed  while 
Bolting,  ajid  our  worms  had  been  fed  at  these  periods.  The  "  Report " 
{ire  the  same  information,  but  we  understood  the  reason  to  be  simply 
Jttt  lime  might  be  saved  if  worms  of  the  same  age  could  be  made  to 
■olt  together.  But  we  found  it  difficult  and  well-nigh  impossible  to 
uk«  tbcm  all  molt  at  the  same  time,  so  finally  were  compelled  to  give 
beio  leaves  as  usual,  supposing  that  those  worms  molting  would  not 
•t  onleM  they  needed  food.  In  everything  else  we  followed  the 
lireetions  given  in  the  "  Report "  as  nearly  as  possible.  The  worms 
ertxinlj  bad  plenty  of  room,  fresh  air,  a  uniform  temperature,  and  as 
D  the  last  re<jui8ite  mentioned  in  the  book — namely,  cleanliness — we 
n  rare  that  that  condition  at  least  was  rigidly  complied  with,  the 
njt  being  cleaned  every  day,  and  sometimes  even  of  tener  if  it  seemed 
«ct«sary. 

The  room  in  which  the  worms  were  kept  was  on  the  northern  side 
f  tbe  honse,  and  had  one  northern  and  one  eastern  window,  and  a 
replace  in  which  a  fire  was  made  whenever  the  weather  was  a  little 
vA  or  damp,  so  it  was  comparatively  easy  to  regulate  the  temperature. 

In  the  second  letter  received  from  the  Woman's  Silk-Culture  Asso- 
iatkm  we  were  told  that  no  one  could  expect  to  make  anything  from 
Jk-nisiog  until  after  two  or  three  years'  erperience,  and  yet  many 
VptXB  tpcak  of  silk-raising  as  an  employment,  perhaps  not  very  profit- 

tStiU  a  light  employment  for  children  and  old  people  who  can 
money  in  no  other  way.  For  farmers'  wives  this  industry  is  also 
amended^  though  where  the  ordinary  farmer's  wife  is  going  to 
the  time  for  the  business,  coming  as  it  does  in  the  middle  of  the 
■er,  when  her  work  is  heaviest,  is  not  explained.  One  would 
,  that  any  woman  who  could  take  earo  of  silk-worms  might  earn 
lore  money  in  the  same  time  raising  chickens,  selling  eggs,  or  in  light 
nrdentng,  than  by  the  sale  of  cocoons.  Of  coarse,  like  everything 
'te,  it  reqnires  skill  and  more  especially  experience,  but  there  are  few 
gbt  employments  that  would  not  bring  in  a  little  money  even  the 
r*t  jear.  To  be  sure,  the  outlay  in  the  beginning  is  small ;  but  had 
Br  cocoons  been  the  ordinary  size,  and  suitable  for  reeling,  we  could 
at,  at  the  price  cocoons  are  now  bringing,  have  received  more  than 
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" '-  "nrs  to  pay  us  for  the  time  spsot  io  taking  care  of  tlia  we 

V  weeks  of  intensely  Lot  vaathsr.    Onr  Bxpcnsee,  oot  cou 
lLo  eokl  of  tlRt  fuel  burned,  aino: '    '  loUar  aod  fiftyceoU. 

lliat  othcru  have  had  some wL:.       _i ,  L:..jac«8  is  Khotrnbyliu 

following  extraots  from  recent  newspapers.    From  SpringGdd,  }Iub- 
Bbufletts,  a  lady  writes  that,  although  she  had  but  about  eight  h     ' 
ilk-worms,  they  kept  her  very  busy  during  the  last  molt  \< 
ftTes,  and  she  should  not  advi^  any  one  to  engage  in  the  bosineu 
one  is  willing  to  work,  for  it  is  not  an  employment  f' -  '-— 

pie.     In  return  for  her  cocoons,  which  she  scut  to  the  J»ev.   . 
Exchange,  she  received  a  silk  handkerchief  and  some  en 
r§oe8  made  from  her  own  cocoons,  valued  at  about  one  dollar  and 
ty.five  cents,  which  she  thought  "  poor  pay  for  six  weeks'  work." 

QMS,  not  counting  time  and  labor,  amounted  to  one  dollar  and  w 
-three  cents. 

A  widow  in  Ohio  thought  that  the  culture  of  eilk  might  proitl 
pleasant  and  profitable  way  of  supporting  herself  and  two  ch 
^ut  after  some  ex]>cnse  and  "  six  weeks  of  hard  work,  Sundays  and) 
found  that  she  had  not  made  a  dollar  by  the  operation." 

From  the  "  Massachusetts   Plowman "  the   following  extract 
tjuoted  :  "  Silk-culture  requires  a  very  close,  unremitting  attention  on 
the  part  of  those  engaged  in  it,  and  if  the  work  is  not  l;il 
ao  const.ant  as  to  prevent  the  following  of  any  other  occup.      .  _ 

36  time.     Those  who  desire  to  eogage  in  sericulture  will  do  well  to 
consider  thoroughly  the  matter." 

One  thing  I  can  say  in  regard  to  the  experiment,  it  is  interestin 
work,  though,  whether  it  would  be  so  to  a  person  not  interested  at  the 
outset  in  such  matters  I  can  not  say  ;  and,  besides,  it  keeps  odo  w 
busy  that  the  interesting  points  are  often  overlooked.  Yet  I  am  »ni« 
that  numerous  friends  who  saw  the  worms  in  their  diifereut  stages 
thoroughly  enjoyed  them,  and  it  was  of  some  account  certainly  lo 
have  interested  so  many  people  in  a  subject  of  so  much  importaoe«i 
How  many  children,  and  I  may  say  older  people  as  well,  never  knew 
before  tiiat  a  moth  come  from  a  caterpillar,  or  that  a  worm  fors 
cocoon  from  which  all  our  silk  ia  made  I 
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Bt  rRonmoii  KUQEKK  L.  BICIURDS, 

or  TAUI  COLUOS. 

MANY  old  theories  of  education  are  being  mercilessly  dii 
Many  new  theories  claim  the  places  of  the  old.     llio  daaiic 
scholar  still  cl.->iras  for  the  ancient  languages  the  greatest  edacatiooal 
power.    The  advocate  of  modem  langnagee  says  life  is  too  short 
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things,  and  tlial  modcru  languages  furnish  pnongb  disci- 
.  arc,  besides,  nsof  ul.  To  the  Ecicnilat,  science  is  god  of  aU, 
I  of  edncatioD.  To  him  no  man  is  properly  edacated  unless  his 
d  is  stored  ^rith  scientific  ideas  and  trained  by  the  scientific  meth- 
of  the  nineteenth  century.  Languages,  ancient  and  modem, 
hematics,  science,  philosophy,  all  advance  their  claims  to  be  the 
edocators  of  the  coming  man.  Meanwhile  the  coming  man  is 
king  but  a  child,  and  must  submit  himself  to  his  elders  to  be 

Mted  upon  according  to  the  theories  of  teachers  or  parents. 
V  . .  -utn,  women,  and  children  alike,  1  wish  to  enter  a  plea  for  a 
I  of  them  much  neglected  in  most  discussions  on  education,  and 

rM    "   "   "  'if  sight  in  most  theories  of  education — the  body.   In 

f  -  past,  many  educators  have  seemed  to  regard  the 

]^  as  a  riral  of  the  brain,  if  not  an  enemy  of  it.  They  have  appar- 
'becn  filled  with  the  idea  that  strength  and  time  given  to  the 
strength  and  time  taken  from  the  mind.  Unfortunately  for 
I  of  good  education,  this  erroneous  idea  is  not  held  by  teachers 
is  a  very  prevalent  one  generally,  the  current  dictum  being 
enting  by  unity  a  person's  force,  whatever  part  of  this  unit 
0  body  leaves  necessarily  just  that  much  less  for  the  mind. 
,r  this  idea,  and  to  replace  it  by  a  much  more  reasomable 
I,  I  bad  almost  said  by  the  very  opposite  idea,  shall  be  the  chief 
^h  not  the  only  aim  of  these  pages. 

To  all  races  which  have  shown  power  in  any  direction  the  main 
100  of  that  power  has  been  physical.  This  is  acknowledged  to  be 
I  with  regard  to  the  conquering  races  of  the  past.  With  regard  to 
preaont  we  are  too  apt  to  think  that  the  progress  of  civilization 
cbaaged  the  conditions  of  power,  so  that  races  physically  weak,  if 
r  are  only  wise,  can  successfully  compete  with  and  finally  ovcr- 
.e  the  strong  races. 

Take  the  Greeks.  For  a  long  lime  they  were  a  conquering  race — 
of  the  world  of  their  time.  But  their  influence  has  extended 
kjond  their  day  and  beyond  the  limits  of  their  little  world. 
no  disgrace  to  a  nineteenth-century  American  to  go  to  school 
I  Qreeka.  They  are  still,  in  their  own  lines,  the  leaders  of  man* 
They  are  the  masters."  "  Attica  was  about  as  large  as  Rhode 
Rhode  Island  is  a  noble  little  Commonwealth.  Yet  it  has  en- 
political  liberty  longer  than  the  democracy  of  Athens  lasted, 
the  midst  of  the  blazing  light  of  this  much-lauded  century. 
now  ifl  or  will  be  the  influence  of  Rhode  Island  on  the  world's 
ory  compared  with  the  unmeasured  and  imperishable  influence  of 
mF  ^NTience  the  difference?"*  The  causes  of  the  difference 
fmantfold.  One  cause  was  their  physical  education.  Hand  in 
[with  their  mental  discipline,  which  was  simple  but  thorough, 
I  gymnastic  exercise.  "Until  the  time  of  Alexander,  the  main 
I         •  IVoIeuor  George  P.  Fitbor,  "Princeton  ReTiew,"  March,  1884. 
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jBobjecta  of  cducai  ho  Greek'  vid  gynmaiUcs, 

liodilj' tnining  ail  .  ire.  ...  v  of  aGrcdtbor- 

WM  to  leara  hu  Icttcru,  a  feat  trbich  was  also  coincident  urttk  I 
to  swim.  ...  By  the  fonrtccnth  year  thi-  Greek  boy  would  h*v«.-  uigau 
Bto  devote  bimself  striously  to  atblettcs."*    Could  eacb  a  carefa]  tad 
Wontitiuous  traiulag  of  tbe  body  fail  to  bavo  its  cfTccts  upou  tbc 
St  gave  tbe  body  (jower.    It  gave  tbe  brain  force.     Had  tbis  foc: <.  :... 
rbiMo  ooDverted  all  tho  whito  into  intellect  and  n-stbctic  scow,  tb* 
EBreeka  voald  bare  formed  a  race  of  fine  animals  only.     Bu' 
toental  diaoiplinc  s^ived  ibem.     Unfortunately  for  ibc  permaii' 
tbu  Greek  power,   that  power  was  not  built  upon  a  moral  baai 
\Vbcn,  by  means  of  their  conquests,  wealth  and  luxury  came  to  th«m, 
tho  Greeks  met  the  usual  fate  of  nations  weak  in  tbe  moral  sen»«. 
Tbeir  discipline  was  relaxed,  and  they  succumbed  to  tbe  strong. 

The  tr^nlng  of  the  Romans  was  largely  physical.  They  wert 
trained  for  war.  But  tbey,  too,  were  overcome  by  stronger  raca 
•irhcn  they  relaxed  tbeir  own  discipline  and  gave  up  tbeir  martial 
games  and  athletic  exercises — hiring  gladiators  for  thoir  sporl  itiJ 
mercenaries  for  their  battles. 

What  arc  the  conqucrip'  T  to-day  ?   Arc  tlu  ; 

strong  in  body — strong  by  .  nee  and  keeping  li 

exercise?     Germany  keeps  her  men  strong  in  tbe  army  by  com] 
gymnastic  drill,    ller  schools  teach  gymnastics.     litany  of  her  i ; 
nnta  in  tbe  cities  maintain  their  strength  by  tho  exercise  whit- 
liave  in  their  excellent  Turner  system. 

England  has  in  the  bodies  of  her  children  the  blood  of  those  old 
rorers  who  were  the  terror  of  the  coasts  of  Europe  in  tbe  early  ceatO' 
ries  of  the  Christi.nn  era,  mixed  with  the  blood  of    "  ■  ^ruus  uthi 

stock,  to  subdue  which,  even  when  fumisbed  with  '  _  :  liariaa  mat, 
was  no  easy  task  to  the  Roman  legions  with  all  their  military  skill 
In  England,  too,  this  physical  force  is  still  maintained  by  vigonxu 
exOTcue  taken  by  all  elasises.  Tbe  higher  classes  have  tbeir  oat-of* 
door  sports,  and  some  of  tbem  of  tbe  roughest  kind.  Tbe  lower  diSMS 
also  have  their  sports.  Wherever  the  English  race  goes  it  carries  with 
it  the  love  of  exercise  and  tbe  practice  of  it.  Even  tbeir  women  en- 
gage in  it.  Some  of  tbem  follow  tbe  bounds.  Tliey  pull  the  bow 
They  take  walks,  the  length  of  which  would  shame  many  an  Amen- 
can  man.  So  tbe  vigor  of  the  stock  never  decays,  l^e  race  incrcoBei 
and  mnltiplies.  The  little  island  can  not  bold  >t. 
conqaer  and  colonize  tbe  glob©,  and  to  infuse  its  strci 
races  of  the  earth. 

Wbat  keeps  us  as  a  nation  from  deterioration  ?  The  bone  and  sin 

of  the  land — tbe  cultivators  of  the  soil — tbe  conquerors  of  onr  new  la 

— tbe  men  who  build  our  cities  and  the  great  highway  i  tie 

who  dig  our  coal  and  Labor  with  band  and  body  in  .  '^ot'h 

*  "  CJucationkl  TtivoriM,"  bj  Okat  Browning. 
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It  M  true  that  brain  directs  all  this  activity,  bnt  muscle  is  tbc  motive- 
power.  And  the  mnsclo  of  one  generation  is  the  source  and  support 
of  tbe  bmin-power  of  the  following  generations.  "  What  else  accounts 
for  tho  prodigal  activity  "  •  of  the  descendants  of  the  early  settlers  of 
[  ecrantry,  bat  tbe  fact  that  obliged,  when  cast  on  a  land  like  ours, 
Utile  with  the  elements  and  conquer  the  forests  by  their  own  bodily 
Bgth,  they  lived  an  out-door  life  in  the  main,  and  stored  up  an  im- 
'eapital  of  vitality"  which  they  handed  down  to  their  pos- 
'?  Some  of  that  posterity  are  not  content  to  use  the  interest  of 
,  capital,  but  arc  spending  the  principal.  What  is  the  consequence  ? 
only  enfeeblement  of  body  and  mind,  but  sterility ;  and  thus, 
of  the  old  New  England  families  are  dying  out  in  the  homes  of 
•  race,  and  are  giving  place  to  the  strong  new-comers. 

to  individaaU,  what  kinds  of  men  fight  their  way  to  the  front 
in  all  callings,  and  hold  their  places  there,  as  men  eminent  in 
■  day  and  generation  ?  Men  of  strong  body.  Consider  the  pre- 
I  of  England — men  like  Brougham,  Palmerston,  and  Gladstone — 
Bg  at  an  age  when  many  a  weaker  man  would  either  bo  in  his 
( or  be  preparing  for  it !  Some  exercise — horseback-riding  or  fell- 
-kceps  np  their  strength  long  after  threescore  and  ten.  It 
ly  necessary  to  mention  Washington,  Jackson,  Webster,  .and 
to  call  attention  to  the  fact  that  among  eminent  American 
lie  men  vigor  of  mind  and  vigor  of  body  go  together.  Notice  the 
pulpit  orators  of  to-d.iy — such  as  Spnrgeon,  Beecher,  John  Hall, 
Phillil)!^  Brooks.  Among  moneyed  men,  did  not  Commodore 
ulerViilt  owe  something  of  his  vast  fortune  to  his  strong  body  ? 
Id  he  have  endarcd  the  strain  of  building  that  fortune,  and  would 
»To  bad  the  vigor  to  extend  it,  had  it  not  been  for  the  ont-door 
»f  bi«  early  manhood  ?  If  you  find  a  rc.ally  successful  man,  who 
and  keeps  either  a  reputation  or  a  fortune  by  honest  hand  work, 
geaerally  a  man  of  vigorous  body.  "  All  professional  biogra- 
'tcaehes  that  to  win  lasting  distinction  in  sedentary  in-door  occupa- 
tions, which  task  the  brain  and  nervous  system,  extraordinary  toughness 
of  body  most  accompany  extraordinary  mental  power."  f  Again,  "To 
ttt^n  aaooeM  and  length  of  service  in  any  of  the  learned  professions, 
iaeloding  that  of  teaching,  a  vigorous  body  is  well-nigh  essential."  \ 
l^ll  wonld  be  oat  of  place  to  advise  a  farmer  who  is  already  tired  of 
^Jking  and  plowing,  or  a  mason  who  has  had  enough  of  bricklaying, 
i^nercise  his  body.  A  little  play  to  limber  the  stiffened  muscles 
aright  be  a  good  thing.  A  little  brain-work  might  bo  better.  But  of 
TttSk.  hard-working  exercise  of  body  each  working-man  gets  enough 
■tap  hii«  day's  labor.  If  he  only  get  good  food  and  enoagh  of  it,  and 
^ft  time  for  satScicnt  sleep,  and  get  pure  air  to  breathe,  and  clean 
^^r  to  drink  and  to  batbe  in,  be  will  do  well  enough,  as  far  as  bod- 

T^*  S.  Wtif  MJtdicU,  in  "  Wear  ind  Tear." 

t  JYnldait  lOiOt,  in  "  Annual  Rrpurt  for  1 8T7-";8."  %  President  Eliot.  I 
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I7  bcftlth  u  cMiDocrntsd.     Bnt  to  brain-workets  and  to  al!  t"^" 
itarj  faabiu  il  can  ha  truly  said  that  vijforoaa  exercise  > 
Ij  is  not  odIt  advli-:!'  oj  wonid  enjoy  health,  bai 

abwdatel J  eaecDtial  to  t  .     The  I^odon  "  Tiroes,"  of  De 

11,  188!i>  records  the  pbjrical  and  mental  deterioration  which 
&llflD  00  the  cirt)  servanta  of  India,  described  by  ai 
cpoodefit :    "Sinc-v  the  iristitatioD  uf  conqa-tltive  exati>  not  I 

a  hundred-odd  civilians  nine  have  died  and  two  have  been  forced  toi 
tin!  on  account  of  physical  debility.     Ten  more  were  considere<l  i^a 
unfit  for  tfarir  work  on  account  of  bodily  wcakniuw,  and  eight  hai 
positiTply  become  insane.''*     Here  is  a  record  of  ' 
hundred  persons  physically  deficicut.    The  hundrc'^ 
the  stronj^est  raoea  of  the  earth.    Does  not  the  fact  testify  to  the  j 
dcm.*)^  "      '    '  '  on  the  vitality  of  the  I'       '      "modem I 

Bat  1:  iiat  the  climate  of  In<i  omcthing 

with  the  facts.     Well,  read  what  Dr.  E.  II.  Clarke  says  of  our  to 
try  :  "Ko  race  of  human  kind  has  yet  obtained  a  permanent  footho 
upon  this  continent.     Mounds  at  the  West,  vestiges  in  Florida,  1 
traces  elsewhere,  proclaim  at  least  two  extinct  races."     "The  Indi^ 
whom  our  .nnccstors  confronted  was  losing  bis  hold  on  the  contine 
when  the  Mayflower  anchored  in  Plymouth  Bay,  and  is  now  also  1 
idly  disaj  It  remains  to  be  seen  if  the  An   "  ti; 

which  ha.-  1  upon  a  continent  that  has  proved  ; 

tecedent  races,  can  be  more  fortunate  than  they  in  maintaining  a  | 
manent  grasp  upon  this  Western  world.     One  thing,  at  least,  is  au 
it  will  fail,  as  previous  races  have  failed,  nnless  it  can  produce  : 
physique  and  a  brain  capable  of  meeting  successfully  the  demands  that 
our  climate  and  ci>'iIi2ation  make  upon  it."  f   Read  the  following  facts 
with  regard  to  Chicago  :  From  1852  to  1868,  population  increased  5*1 
times  what  it  was  in  the  first  pcried.    The  dcath-rato  in^ 

times.     The  deaths  from- /icrcowj  disorders   increased   20.    ; 

Chicago  is  perhaps  a  fast  place,  but  the  figures  arc  signiBcaot  of 
wear  of  city  life  on  the  nervous  eystcra. 

Is  not  this  strain  uf  the  nervous  system  a  jioonliarly  American  di 
■  ?    To  be  sure,  all  brain-workers  in  all  countries  are  liable  to  it,  I 
in  our  country  climatic  influences  increase  the  f '^  '---v.    Under  tb 
influences  we  have  developed  national  char.icti  lon-iog  in  : 

and  feature.     Wc  do  tilings  in  a  htirry.     Wc  are  in  haste  to  gvl  rick. 
We  are  in  haste  to  bo  wise.    We  have  no  time  for  exercise.    We  hat 
no  time  for  play.     Both  exercise  and  play  are  by  serious  people  < 
looked  upon  as  a  waste  of  time  for  adults,  however  ny  1 

for  children  and  young  people.     A  boy  must  b 
must  be  prim  and  stAid,  and  mast 


girl 
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"  Bonun.T  Price,  in  "  Princeton  Review,"  Julr.  16SI. 
f  '•  The  BuUding  of  a  Brain,"  Dr.  Ed«r»rJ  H.  CUrkc. 
j  "  Weu-  and  Tear,"  Dr.  &  Weir  MilcbslU 
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'  brothera,  but  mnst  be  a  sober  woman  after  she  Las  entered 
.     It  seems  as  if  the  battle  of  modem  life  (at  least  of  modem 
was  a  battle  of  the  nerves.     "  From  nursery  to  school,  from 
college,  or  to  work,  the  strain  of  brain  goes  on,  and  strain 
re — scholarships,  examinations,  speculations,  promotions,  excite- 
Uimi  ■  long  hours  of  work,  late  hours  of  rest,  jaded, 

Weill  _  -,  jarring  nerves  all  intensified  by  the  exigencies 

lor  school  and  city  life."  •     The  worst  of  the  mischief  is,  that 
I  strain  f.tUs  most  of  all  upon  those  from  nature  and  circumstance 
,  able  to  bear  it — upon  our  women-     Public  opinion  frowns  upon 
'  exercising  like  men.     Yet,  with  a  nervous  system  more  sensitive 
man's,  they  need  the  very  exercises   (out-of-doors)  which,  by 
ken  public  sentiment,  they  are  often  forbidden  to  take.    The 
Ithy  house-work  is  often  deputed  to  a  servant  either  because  too 
for  our  American  girls,  or  too  much  beneath  them. 
)f  the  fire  agents  of  health — exercise,  food,  air,  sleep,  and  bath- 
lercise,  to  a  certain  extent,  regulates  the  demand  for  the  other 
Tbe  muscles,  when  fully  developed,  constitute  about  a  half 
ke  full-grown  body.      The  muscular  contractions  act  upon  the 
.     Tbe  blood  is  the  life-stream,  carrying  the  atoms  of  nourish- 
to  every  ])art  of  the  body,  and  receiving  the  waste  particles 
I  have  already  done  their  work.    This  process  of  depositing  build- 
^aabctance  and  receiving  waste  matter  goes  on  according  to  a  law. 
I  law,  called,  from  its  discoverer,  the  law  of  Treviranus,  is — "  Each 
in,  to  every  other,  as  an  excreting  organ.    In  other  words,  to 
perfect  health,  every  tissue,  bone,  nerve,  tendon,  or  muscle, 
I  take  from  the  blood  certain  materials  and  return  to  it  certain 
To  do  this,  every  org.in  must  or  ought  to  have  its  period  of 
iiy  and  rest,  so  as  to  keep  the  vital  fluid  in  a  proper  state  to  nonr- 
jrery  other  part."t     So  that,  if  we  give  to  the  muscles  their  share 
>r,  as  indicated  by  the  ratio  which  they  bear  to  the  whole  body, 
ng  to  this  law,  we  ought  to  give  a  large  proportion  of  our  wak- 
'  hoora  to  their  use.     But  there  .ire  certain  involunt.iry  mnscles 
■g  tb«ir  work  all  the  time,  niglit  and  day.     In  our  usual  vocations, 
,  however  confining  they  may  be,  we  are  obliged  to  take  a  certain 
ml  of  muscular  exercise.     Consequently,  in  the  really  necessary 
of  any  ordinarily  busy  person,  the  muscles  do  have  a  fair  share 
tcrcise.    Still,  there  are  a  number  of  muscles  which  are  used  almost 
BBJvely,  so  that  other  muscles,  with  their  connecting  tendons,  bones, 
\  nerree,  fail,  from  sheer  neglect,  to  contribute  to  the  health  of  the 
body.     How  many  women  exercise  fully  the  largo  muscles  of 
back  and  loins,  or  the  mnscles  of  the  abilomen  ?    Women  who 
waib,  or  those  who  work  in  field  or  garden.    Tet  these  important 
aoMlca,  wben  used,  contribute  much  not  only  to  the  health  of  tbe 
body  in  general,  but  also  to  the  vigor  of  the  organs  lying  nndemcath 
I       •  "  PtowoJ  Timinlng,"  MoUron.  f  "  Wenr  lod  Teor,"  a  Weir  Mitchell. 
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em.    So,  too,  in  iralklng,  bov  few  use  tlte  mnsclea  of  th*  oU 

the  leg  ?    Moflt  people  merolj  stamp  along  the  path  or  ml 

b  not  nse  tbo  foot  from  hed  to  toe.    Thoy  fail  to  rUo  on  ibe  \am 

end  of  tho  step,  mkI  do  not  ]>U!>li  tbcmiMiivcs  along  with  th< 

:>rtant  mcmbvn  of  tiiv  foot.    Thus  tfaey  looe  tlio  best  part 

ge  of  that  itaportaui  muscle  or  Bet  of  muscles  of  tbe  lo 

faalt  is  frequcutly  in  tbc  sbou  of  the  walker.     Tbat  bu  too 

s  ilio  tors,  making  any  movement  of  tbem 

i  prevent  ibem  from  moving  at  alL 

Bj  making  regular  daily  uac  of  tbc  muscles — of  all  tbe 

tbat  "  ' — we  sbould  do  one  thing  tow.'    '  '      "if 

'c«t  '"ly  by  allowing  to  one  very  la)  :  a 

cdianco  to  appropriate  its  profKT  elements  from  tbe  blood,  and  opj 

tunity  to  give  back  ita  used-up  tissue  to  be  eliminated  from  tbe 

tem  in  natural  and  bcaltby  ways.    We  sbonld  be  doing  mor? 

simply  repairing  tbe  muscles.     We  should  be  also  evolving  hral 

Tcry  important  factor  of  life.     Wo  shonld  be  assisting  all  the  oil 

partx  of  our  organization  to  do  tbcir  work. 

Take  llio  heart — itself  a  very  bundle  of  ni'       "      "^liersL    We 

that  as  long  as  we  live,  wbelbvr  sleeping  hm  .;,  that  wondi 

fOrgan  keeps  up  its  regular  contractions  and  expansions.     Bttt,  wl 

We  use  our  muscles,  their  contractile  force  upon  the  blood-       ' 

0  blood  along  its  channels,  and  thus  takes  a  little  lab 

propelling  heart.     It  beats  faster  but  with  less  effort. 

^Vlule  helping  the  heart.,  muscular  exercise  helps  the  \\it\p> 

Uorc  exercise  means  for  the  lungs  more  breath  ;  tbat  is,  more  air 

spired,  and  more  carbonic-acid  gas  expired.     T  i 

involuntary  muscles  arc  strengthened.    More        , 

the  need  of  greater  lung-room.     Even  after  the  age  when  fall  »tal 

supposed  to  be  attained,  that  lung  room  often  CI.:         "'  fa 

g  the  supply  according  to  the  demand.     McLai 

one  man,  in  his  thirty-sixth  year,  whose  chest,  under  ii 

ciee,  increased  in  girth  from  thirty-two  to  thirty-six  ai.,.  ,.  .  ,.lf 

in  troo  months.    There  was  an  addition  of  four  and  a  half  inches  to 

circnmfcrcnce  of  the  chest.     "  An  addition  of  thr<r  i;  ii 

ference  of  chest  implies  that  the  lungs,  instead  of  com  ^     'iJ  ci 

inches  of  air  before  their  functional  activity  was  exalted,  ons 

capable  of  receiving  800  cubic  if    "  « their  cells,"  •    Thisgrut 

ease,  of  four  and  a  half  inci  it  not  only  incrcxn*  of 

room,  but  increase  of  lung-power. 

Taking  the  quiiiititjr  of  air  Insplrci]  latlic  reclining  pit^iiiun  la  a  givm  iitne  tA  im 
unit 

(I),.  B,mr  r„.ii...l  r,(  tin...  il..~  .....ntitj  of  sif  Intpircd  when  bIukUoj?  i« 


[y  tifu  rilling;  aoU  trutUng,  is 
I  lien  swimming,  U     .        . 

"  "  Univcrrity  Oars,"  Dr.  Moigaa. 


t  "H«aMb,"  Dr.  EdwMd  SidUk 
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Fiiile  the  longs  and  heart  arc  doiDg  better  work  under  the  etima- 
nOBcalar  exercise,  the  heart  purnpiDg  the  blood  more  ccrtainlj' 
&rtliermo$t  tissue  of  the  body  and  the  lungs  more  rapidly  pu- 
|,Ui«  blood,  other  organs  are  benetitcd.  The  diaphragm,  that 
Kting  the  lungs  and  heart  from  the  stomach  and  liver,  is 
■d  falling,  and,  with  the  increased  expansion  and  contraction 
walls  of  the  thorax,  is  moving  all  the  contents  of  the  abdoniea 
ivitj.  The  liver,  the  great  gland  of  the  body,  has  not  only 
od  sent  to  it,  but  is  quickened  to  action.  For  bilious  people 
^oo  medicine  like  exercise  and  fresh  air.  In  malarial  districts, 
u  people  are  most  easily  affected  by  the  malarial  poison.  Though 
districts  a  great  many  troubles  are  conveniently  laid  at  the 
'  of  that  enemy  of  health  which  do  not  justly  belong  there,  yet 
that  some  are  affected  by  it,  and  others  equally  exposed 
ted  by  it,  may  not  the  explanation  be,  that  an  active  cir- 
lion  in  one  person  effects  the  elimination  of  the  poison  through 
[excretory  organs  so  rapidly  that  it  can  not  collect  in  sufficient 
Btities  to  cause  disturbance  of  the  system  ?  In  the  case  of  a  per- 
affected  by  a  stupefying  poison,  the  first  thing  to  be  done  is  to 
I  tiie  individual  moving  ;  that  is,  to  keep  the  circulation  going  by 
till  the  poison  can  be  eliminated.  The  laboring-man  who 
at  ft  sewer  in  front  of  a  house  seldom  feels  any  ill  effects  from 
overturned  soil  and  poisonous  gas,  while  some  dweller  in  the 
,  apparently  not  so  much  exposed,  is  stricken  with  typhoid  or 
fever.  Causes  of  the  immunity  of  the  workman  may  be 
,  in  bis  greater  strength  and  feebler  sensibility,  and  in  his  open- 
nr  life  ;  but  may  not  another  reason  be  seen  in  the  quickened  action 
af  his  lungs  and  the  profuse  perspiration  of  his  skin  ?     As  to  the 

Rof  want  of  exercise  on  the  liver,  the  following  passage  may  be 
fcfrom  an  authority  on  the  subject:  "A  want  of  exercise  in 
pen  air  leads  to  derangement  of  the  liver  in  two  ways :  viz. 
(a)  By  causing  a  deficient  supply  of  oxygen  to  the  system,  as  a  result 
of  which  the  oxidizing  processes,  which  go  on  in  the  liver  and  else- 
wbcrc,  arc  imperfectly  performed,  and  there  is  a  tendency  to  the  accu- 
naalation  in  the  system  of  fat  and  the  imperfectly  oxidized  products 
af  disintegrated  albumen.  Oxygen  is,  so  to  speak,  the  antidote  for 
Ihi?  destruction  of  matcrics  morbi  (lithio  acid,  etc.)  produced  by  im- 
:y  oxidized  albumen,  {h)  By  retarding  the  circulation  of  the 
uit^-.ri  ihrough  the  liver.  Since  the  time  of  Ilaller  (1704),  physiolo- 
giilji  have  recognized  the  influence  of  the  respiratory  movements  in 
producing  the  circulation  of  blood  through  the  liver  ;  but  upward  of 
thirty  yean  ago  Mr.  Alexander  .Shaw  showed  more  clearly  than  ever 
before  that  the  circulation  of  blood  through  the  liver  was  greatly  in- 
flaeoMd  by  the  alternate  expansion  and  contraction  of  the  thorax  dnr- 
{■(;  respiration.  Mr.  Shaw  called  attention  to  the  fact  that  the  portal 
Trio,  without  any  provision  for  increasing  its  power,  '  has  to  perform 


^^■■tj- luiunny  f  t  nggetted  tiMtflS 

^RVSr,  by  which  tii^  ,. „  ..^  blotid,  vm  eaqdfl 

for  by  a  suction  forco  comnianicstod  to  the  carreut  of  tlie  UM 

ocrteiaos;  .  vrbghfl 

cnlArj  life,  lliU  aaxUiarj  force  for  promoting  the  circulation  <tfl 
through  the  liver  is  diminished,  blood  ettagnaT  '    glasd,«|l 

functions  of  tJie  oi^gan  are  deranged,  these  n  j  all  ikfl 

likely  to  ariso  if  tho  lircr  be  at  tbo  aame  time  ovcr-etinisltMi 
emn  is  diet"  • 

Take  aaoiher  organ.    The  stomiich  is  a  moscalor  orcia,  beif  1^^ 
ntKlird  ivith  band*  of  musonlar  fiber,  ■  ^^^H 

turning  it  over  and  over,  so  that  it  u-  _.  i^^H 

the  juices  which  digest  it.  It,  too,  is  stimulated  by  excrcite^  '^^^^1 
ly  by  an  like  walking  or  riding,  which  increaiies  itiM^^H 

mont.     T/'<  "U  makes  easier  work  for  the  organ  and  iso^^^^ 

its  actiTity.  It  increases  its  activity  also  in  another  way,  \>j  dto^^H 
ing  more  of  it.  For  increased  work  by  any  part  of  the  Mj  iiil^^l 
increased  destruction  of  tissue.  "To  repair  tho  wju'tu  i«  tin* ofli^^H 
the  blood,  SK  the  distributor  of  the  material  to  be  ~  "^^1 

furnisher  of  this  new  material  in  the  right  form  tc  ..  '^^f 

stomach.     For  food  is  both  the  fuel  which  keeps  oar  i  '^^1 

going  and  tho  material  by  which  the  r-  ~  ^^f4^H 

The  stomach,  with  the  duodenum,  is  the  ;  lifiinaV^I 

is  prepared  to  do  its  work  in  the  most  economical  way.  Mon  «aiB 
cisp,  then,  means  more  waste,  more  waste  means  more  repair,  iota|H 
repair  means  a  greater  demand  for  food  and  water.  TTic  TOfl»«^^H 
we  waste  any  part  of  tho  body  by  exercise  (within   ci  ''^1 

there  is  due  repair,  the  better  off  is  that  part.     The  -r^^ 

body,  as  a  whole,  and  of  each  part  of  the  body  indiv: 
ever  in  relation  to  its  newness."  f 

Tho  bowels,  too,  the  great  sewers  of  the  bodily  system,  inclo^l  in 
pliable  walls  needing  constant  motion  and  fresh  supplies  of  blo<i'  • 
their  healthy  exercise,  feel  the  action  of  the  brea'l  '  •  " 
eensible  of  every  turn,  twist,  rising,  and  falling  of 
the  body  of  exercise,  and  you  deprive  the  bowels  of  blood  and  f '  • 
action,  and  bring  in  a  long  train  of  enls,  a  catalogue  of  which  cod  re 
read  in  the  advertising  columns  of  almost  any  daily  newspaper. 

The  kidneys,  too,  arc  affected  by  physical  exercise.      Doabtlwi 

they  receive  a  certain  stimulation  from  the  motion  communicated  10 

them  in  exercise,  but  as  they  are  engaged  in  the  work  of  etiminatia| 

from  the  system  its  excess  of  liquid  with  certain  effot-^  '  "    "•'• 

^ion,  and  as  the  skin  is  also  concerned  in  a  simil.ir  v  _     ■■ 

fccted  by  exercise  mostly  with  reference  to  tliis  joint  action.    The 

lore  active  the  skin  is,  the  less  work  the  kidneys  have  to  do. 

"Functional  Dcrangonicuu  of  Uie  Liirr,"  MunJiUon.  f  UcL 


Trat  also  Dy  tfle  mpro  motion  of  tlie  mnscles  Ttm 
last  effect  might  be  called  the  direct  effect  of  exerc; 
How  close  this  connection  is  between  the  skin  and  mas- 
seen  from  the  fact  that  "  any  part  of  the  skin  of  the  hand 
;tion  with,  perhaps,  two  hundred  muscles."  This  "  fact, 
9  exceedingly  numerous  and  complicated  communications 
Iven  portion  of  the  skin  and  the  moving  organs,"  *  makes 
jonccive  how  the  skin  is  stimulated  to  action  directly  by 

»xercise  is  essential  to  the  healthy  action  of  the  brain  and 
There  is  no  real  conflict  between  brain-work  and  body- 
in  presupposes  body  ;  can  not  exist  without  it  ;  is  depend- 
for  support  and  nourishment.  Brain  can  not  communicate 
temal  world,  nor  with  other  brains,  so  far  as  we  know,  ex- 
|h  the  medium  of  the  body.  Consider  how  brain-power  is 
I  grows  in  a  child.  Is  not  the  first  exertion  of  mental 
rell  as  the  first  sign  of  life,  connected  with  motion  ?  Back 
I's  outstretched  hand  there  is  in  the  mind  a  desire  for  some- 
a  wilt  to  obtain  it.  Each  consciously  directed  muscular 
two  effects,  one  on  the  muscle  used,  another  on  the  direct- 
Can  there  be  any  doubt  that  thb  mutual  action  of  brain 
K>ntributes  to  the  growth  of  each  ?  Can  there  be  any  fur- 
that,  the  more  organs  which  the  brain  supervises,  and  the 
les  which  it  controls  and  directs,  the  more  opportunity  the 
r  growth  ?  "  Brain  is  evolved  from  the  organization."  f 
is  "growth,  the  force  for  which  was  supplied  from  a  hun- 
and,  secondly,  there  is  "  a  power  grown.  .  .  .  No  pcr- 
er  crowns  an  imperfectly  developed  body,"  This,  then, 
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by  exercise,  and  all  are  nanmhod  by  the  circolAting  blood.    Tbink  fl 

the  immense  etrnin  upon  the  bodily  powers  to  keep  the  brain  and  oorfl 

11  pniperly  nouri*Ued  !     It  is  c;i'  "  rhal  the  brain  alofl 

r-  ,  ne  fifth  of  the  entire  Bupply  i  -in  the  body.    Ttfl 

drain  u|>on  the  bodily  vigor  of  a  brain-worker  would  be  greater  tfa^ 

this  fraction  represent*,  if  it  were  not  for  the  law  of  Trc^Hranuj,  ifl 

cording  to  which  an  organ  not  only  takes  from  the  blovid  ct-rtais  lafl 

tcrtals,  but  also  supplies  to  it  other  materials.     "  Just  as,  oo  a  largB 

■acale,  the  carbonic  acid  exhaled  by  animals  is  taken  up  by  vegelsbfafl 

land  a  poison  thus  removed  from  the  atmosphere  in  which  the  anioM 

lives,  so  by  one  organic  clement  of  the  body  the  blood  is  purified  infl 

the  waste  matter  of  a  higher  element,  which  would  be  poisonoui  |fl 

it."*    So  that  a  tired  brain  and  quivering  nerves  may  not  be  dmiH 

vrewied  by   physical   exercise,  but   may    be   refreshed    by   it.    Thfl 

refreshment  may  result  frotn  two  processes  :  first,  by  withdrawing  (ifl 

excessive  supply  of  blood  from  the  before  active  organ  ;  and,  gecondlJ 

by  purifying  the  blood  bo  that  it  may  be  ready  to  properly  oouriM 

the  brain.     And  the  muscular  system  not  only  .acts  as  a  store-booMcH 

vitality  for  the  brain,  and  a  purifier  of  its  supply  of  blood,  hut  il 

covers  the  nervous  system,  acting  as  its  stay  and  protection.     "To  IM 

weak  is  to  be  miserable.  .  .  .  Susceptibility  of  nerve  and  f  eehlrneM  <l 

muscle  gonoraliy  go  together."    To  correct  one  deficiency  is  usually  (fl 

cure  the  other  weakness.  ■ 

To  the  young,  physical  exercise  is  essential  to  growth,  both  of  bo^| 

ksod  mind.    Youth  is  not  only  the  time  to  cultivate  good  habits,  bifl 

pAlso  the  time  to  store  up  vitality.    At  that  time  many  abnormal  drv^H 

opments  can  be  corrected  by  appropriate  exercises.    At  that  ;  '4 

the  healthy  balance  between  brain  and  body  can  better  bo  c?...- l.-J." 

To  children,  exercise  is  specially  needful  for  healthy  nerves,  nnre.  ss 
K^mp.ired  with  the  nervous  system  of  an  adult,  the  nervous  sy^" 
»  child  is  five  times  as  large,  in   proportion  to  the  size  of  the  • 
In  them,  therefore,  "  that  parasite  of  the  blood,"  the  brain,  demandt 
that  a  greater  amount  of  time  should  be  given  to  waste  an' 
tissue  by  means  of  exercise,  and  that  a  greater  amount  of  y\ 
should  furnish  the  supply  of  nourishment.     Short  intervals  of 
long  intervals  of  play  or  light  work  of  body,  and  that  in  the  oj" 
if  possible,  should  be  the  rule  for  children.     As  they  increase  ii 
more  time  can  be  given  to  conscious  cerebration.     At  some  pcrio>i«<fl 
growth,  all  the  way  from  the  age  of  twelve  to  eighteen,  acc(>rding  fl 
the  individual,  special  watchfuhicss  is  required  of  parents  and  instnuH 
ors  to  see  that  the  functions  of  growing  organs  are  not  "  .-^^H 

by  excessive  attention  to  brain-work.     At  this  critical  "  ^^H 

would  be  safer  than  too  much  study.  ^^H 

After  a  good  rauscnlar  system  has  been  developed  in  childhit^^^| 
youth,  a  comparatively  small  amount  of  time  judiciously  derd^^^l 

*  Mnudslcj.  ^^^H 
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keep  a  person  in  healthy  working  order  till  near  the  age 

The  age  of  forty  to  fifty  is  the  period  of  life  during  which,  accord- 
'  f*  the  best  authorities,  the  need  of  exercise  is  the  greatest.     "  At 
le  of  life  is  the  necessity  of  exercise  so  imperative.*  ...  At  that 
•;■  circulation  becomes  defective,  unless  continually  quickened 
:-i-  "  ;  there  is  a  tendency  to  passive  congestion  and  functional 
louta  of  various  organs,  especially  the  liver.     At  this  time, 
needing  less  food,  we  arc  apt  to  eat  more  than  in  the  periods  of 
ionnedistely  adjacent.    Consequently,  the  products  of  disintegrated 
food  and  tissue  are  not  eliminated.     Accumulating  in  the  blood,  they 
form  the  mai-eriea  morhi,  the  matter  on  which  death  feeds. 

Tiding  over  the  period  of  middle  life,  by  using  appropriate  exer- 
OM,  and  by  care  to  see  that  all  the  excretory  organs  do  their  proper 
voric  at  proper  times,  we  ought  to  find  the  following  years  the  best 
jean  of  life,  especially  for  brain-work.  If  we  lived  rightly,  the  words 
of  tlie  poet  ought  to  be  true  for  us  all : 

**  Grow  old  along  witli  me! 
The  best  is  yet  to  bo, 

The  last  of  life  for  which  the  first  was  made; 
Our  tiroes  are  in  his  hand 
Who  s&ith,  '  A  whole  I  planned,' 

Toath  shows  bnt  half:  trust  God ;  see  all,  nor  be  afraid."  t 

As  to  kinds  of  exercise,  each  person  must  be  thrown  on  bis  own 

nent  with  regard  to  his  own  case.    In  McLaren's  "  Physical  Edu- 

vtiMM^  and  in  Blaikie's  "  How  to  Get  Strong  and  How  to  Stay  So," 

Boat  excellent  hints  will  be  found   for  all  cases.     In  beginning  a 

ccmnie  of  systematic  exercise,  it  is  wise  to  err  on  the  side  of  doing  too 

rather  than  too  much.     Increase  the  amount  of  exercise  very 

v.     No  discouragement  should  bo  felt  if  it  is  hard  work  at  first. 

It  will  become  easier  and  easier.     It  may  be  a  long  time  before  it  can 

be  taken  joyfully,  yet,  if  any  person  will  persevere,  he  will  be  certain 

to  rejoice  in  the  work,  and  will  come  to  feel  that  he  can  not  do  with- 

ont  it.     There  is  no  royal  road  to  health  any  more  than  there  is  to 

learning.    Like  all  things  made  precious  and  to  be  really  enjoyed, 

baaltb  must  be  earned. 

It  may  be  said  that,  for  all  persons  whose  regular  occupation  is 
•edcatary,  exercise  in  the  open  air  is  to  be  preferred.  Tlic  oxygen  of 
the  air  is  essential  to  the  life  of  the  blood.  It  is  well  also  to  take  ex> 
eniae  as  much  as  possible  in  company.  One  person  encourages  another. 
A  man  will  often  take  part  in  exercise  with  a  companion  so  as  not  to 
disai^oint  him,  even  if  he  would  not  exprci.>50  for  his  own  sake.  Hence 
DIM  valoable  feature  of  games  or  athletic  sports.  They  must  be  car- 
ried on  in  company  and  by  system.    Another  valuable  feature  of  games 

•  "Isvcbe  ud  TraiQing,"  Galfc.  f  **  Rabbi  B«n  Ezra,"  Robert  Browning. 


334 


THE  POPULAR  SCIENCE  MONTHLY. 


T  l>y  tbem. 
"ig  organ*,  rach  u  lnng«  i 


I  0port«  u  tbftt  in  them  the  mind  is  occupied  without  b«tag  tutd 
I  dircrted  from  iu  asoal  cares.    Tho  «port«  are  veil  called  recn^ 
'tire.    Both  body  and  mind  are  r 

To  affoct  the  chprt  and  the 
heart,  the  mo«t  direot  means  lies  in  exeroiHe  of  th«  mttscles  of  the 
la;  '    '      llers.    If  a  poTBon  has  weak Inngs,  one  uf  the  first  oh}ecti 
f  V  'should  aim  should  be  the  strengthening  tbe  muscular  syiK 

covering  the  chest.  If  such  a  poison  is  weak,  let  him  begin  exc: 
vrry  cautiously,  and  increase  very  slowly  the  duration,  frequency, 
iliiVioulty  of  his  exercises  until  he  is  made  to  breathe  hard.     In 

full  inspiration,  not  only  are  the  lungs  affected,  bii'  -  as 

aay  sccni,  the  brain  and  spine  also.    "  The  flmd  Hurrooi    .  .,     .:•  b 
and  spinal  cord  is  essential  to  their  safety.    The  motions  dependent 
tbe  acHion  of  the  heart  are  much  weaker  on  the  8pi:; 
bnun,  while  those  connected  with  breathing  .ire  mt" 
iderable  on  the  former,  from  the  more  powerful  distention  nf 
'Veins  of  the  spinal  canal.  .  .  .  The  fluid  surrounding  brain  and  )ipl 
regulates  their  vascular  fullness,"  and  "it  is  manifest  that,  in  order 
keep  up  the  proper  alternations  between  the  brain  and  spinal  cord,  and 
between  the  heart  and  lungs,  it  is  not  enough  to  breathe  pure  air, 
it  is  also  necessary  that  it  should  be  deeply  breathed."  • 

The  effect  of  exercise  on  the  character  is  felt  most  of  all  on 
will.  This  is  very  natural,  for  in  all  muscular  exercise  a  cci 
amount  of  resistance  has  to  be  overcome,  and  the  power  which  ai 
through  the  muscles  to  overcome  this  resistance  is  will-power, 
velopment  of  muscular  strength  is,  therefore,  to  a  certain  extent  deri 
opmenl  of  will.  It  becomes  development  of  the  highest  kind  of  wiH, 
that  of  self-mastery — when  to  take  exercise  a  man  resolutely  oter- 
comca  the  distaste  for  it.  This  feeling  often  comes  upon  us,  wben  w» 
are  weary  with  brain-work  and  are  inclined  to  rest,  and  to  forrgo 
exercise.  But  let  any  man  resist  the  temptation  and  take  the  exei 
and  he  will  6nd  that  the  brain  is  rested  and  refreshed,  and  the  wbi 
body  renewed  and  invigorated. 

It  is  not  true  that  so  much  given  to  body  is  just  so  much  t.^ke■ 
from  brain.  It  has  been  the  aim  of  the  writer  to  show  that  all 
of  the  body,  the  brain  and  the  nervous  system  among  the  r«st, 
tribute  to  the  vigor  of  the  whole  ;  that  the  muscular  system  f< 
about  half  of  the  body,  and  is  a  very  important  contributor  to  tho 
health  of  all  the  organs.  Body  and  brain  are  parts  of  a  harmonioos 
whole.  Either  neglected  makes  trouble  for  the  other.  Each  appro- 
priately exercised  moans  not  only  health  and  strength  to  that  one,  bo* 
vigor  to  both.  This  hue  and  cry  against  exercise  and  sport,  as  b«! 
detrimental  to  mental  culture,  is  founded  on  a  mixtakon  theory  t 
the  material  and  spiritual  parts  of  a  man  are  enemies-  ~'  -  ^h  !■ 
material,  so  much  more  s]>iritaal.     But  it  ought  to  be  o 

*  Dr.  George  Voorc 
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Igh   authority  eays  it  is  the  "  carnal  mind  which  is  enmity 
Jn»l  God,"  and  *'  out  of  the  heart  proceed  evil  thoughts,  murders, 
Man  is  not  more  of  a  "bmte"  for  cultivating  his  body, 
,  belter  man  if  he  cultivate  both  body  and  mind  :  body,  first  in 
I  order  of  development;  mind,  second  in  order  of  time,  but  the 
I  sad  king  of  the  whole. 


lAXSPORTATION  AND  THE  FEDERAL  GOVERN- 
MENT. 

Bt  JOHN  C.  WELCH. 

"OST  of  the  great  fortunes  of  the  United  States — those  that  arc 
unduly  great — are  ascribed  to  the  rapid  development  of  the 
1  of  transportation  and  the  facility  with  which  those  means  have 
I  oeotercd  in  comparatively  few  hands.  The  general  sense  of  the 
is  that  this  concentration  of  power,  of  wealth,  is  an  evil,  and 
.  H  woold  be  much  better  if  we  could  have  had  the  development  of 
tilt  tnuiBportation  interests  that  we  have  had  with  a  greater  diffusion 
gf  the  power  and  wealth  that  have  attended  them.  The  founders  of 
nor  republic  thought  they  were  establishing  civil  institutions  where 
eBcraoos  fortunes  would  be  comparatively  unknown.  A  hundred 
jt»n  have  hardly  passed — certainly  not  a  long  time  in  national  life — 
Vhm  the  largest  individual  fortune  of  the  world  is  accredited  to  the 
iTnitvd  States,  and  there  are  others  tiiat  approximate  this  in  magni- 
tsdc,  M)d  many  of  them  dating  back  to  less  than  one  fifth  of  a  cent- 
ury. In  the  matter  of  private  wealth,  we  have  clearly  departed  from 
the  ideas  of  our  fathers.  In  this  departure  is  there  adherence  to  the 
Mem  principles  of  republicanism  with  which  our  country  started  out, 
lad  have  these  growths  been  fortuitous,  exceptional,  easily  swallowed 
vp  m  the  general  growth  and  prosperity  of  the  country,  so  that  the 
Itplrit  of  our  institutions  is  unchanged,  and  are  these  fortunes  to  be 
liMipated  in  an  early  succeeding  generation,  and  not  to  be  replaced 
br  others  of  equal  or  greater  magnitude  and  greater  in  number?  The 
H|^^to  of  the  nation  are  that  danger  lurks  in  any  other  solution  of 
HBnqairies  than  in  the  line  of  suppression  of  causes  that  have 
ottdo  these  fortunes  possible.  Kor  can  the  subject  be  dismissed  on 
dM  ground  that,  in  the  development  of  the  use  of  the  physical  forces 
of  Meam  and  electricity  that  this  generation  has  seen,  there  is  inherent 
this  ai^gregation  of  wealth  in  few  hands.  The  disproof  of  this  is  that 
In  Eoropean  countries  that  have  enjoyed  a  like  favorable  development 
oonelres  in  wealth,  barring  that  which  came  from  our  virgin 
)ff  such  developments  of  the  physical  forces  in  their  adminis- 
ad  the  accompanying  emoluments  have  not  been  centralized 
a  few. 
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These  adminislratiTe  emotamente,  in  tbe  case  of  railroads,  vxt^M 

lug  to  BO  few,  may  bo  briefly  sammanzed  as  foUows  :  ^M 

L       L  The  gT  ihntion  of  stock  to  promo' '  '  tljM^H 

rstroction  of  i'  i>tu  tbe  eale  of  tuortgagv  li  ^  VVI 

faoIt<-<l  bills  for  merobandise  and  labor. 
I       2.  Coiifitruclion  boards,  corporations,  committees,  directors,  mid< 
fvf  of  promoters  who  handle  the  cash  realized  from  the  sale  of  1>oimI« 
and  the  credit  which  has  been  established  for  the  property,  a^ 
ore  practically  irresponsible,  as  they  report  from  themselves  a.    ,^ 
Dlmctora  to  themselves  as  proprietary  directors.  H 

3.  Express  and  other  c<'  '^  making  use  of  the  fr  ^ 
tbe  original  company  and  :  !'ed,  and  taking  to  tb'  'hfl 
cream  of  the  busmess. 

4.  Rebates,  drawbacks,  and  the  various  devices  by  whicn 
Bbippers  are  allowed  to  usurp  tbe  business  of  the  road,  or  the 

it,  in  certain  channels,  and  in  which  the  profit  accruing  to  tbi'iu  :: 
paying  less  freight  is  directly  but  the  minimum  .advantage  to  tl 
by  it  they  may  control  the  production,  manufacture,  and  mcr 

I  and  real  and  speculative  prices  of  an  important  commodity,  aud  tu, 

I  by  eliminating  competition  and  controlling  speculation,  draw  enor 
mous  profits  from  the  public  that  do  not  show  at  all  in  tbe  simple  ban* 

.dlisg  of  tbe  articles  as  freight. 

'       5.  Tlie  property  being  corporate,  and  its  ownership  reprtacnted  bj 
negotiable  stocks  and  bonds,  and  which  have  gone  largely  into  the 

hands  of  the  public,  both  by  tbe  natural  and  manipulated  fluctiv'' 

which  take  place  in  the  negotiable  securities,  those  that  are  "oi 
are  at  immense  disadvantage  compared  to  those  that  arc  "  ■ 

and  a  perennial  source  of  profit  Ls  at  hand  for  the  "few"  wl: 

reached  the  advantageous  positions.  By  possessing  inside  knowlcdg* 
of  a  number  of  leading  companies,  by  making  money  in  the  loan  ^Ja^ 
ket  scarce  or  plentiful,  the  whole  stock  m.irket  can  be  "  raided  "  ha 
the  benefit  of  one  or  more  operators. 

6.  The  wrecking,  intentional  or  otherwise,  of  v.i' 
through  accumulated  mortgages  and  debts,  and  its  re 
a  comparatively  small  cost  to  tbe  new  owners. 

7.  The  consolidation  of  different  companies  :  those  that  are  cim- 
tinuous  on  the  same  lines  ;  those  that  are  parallel,  and  originally  de- 
signed to  be  competitive,  and  those  that  radiate  from  a  common  cent«T 
or  do  tbe  business  of  a  particular  section.  To  make  one  company  of 
two  or  more  companies,  to  economize  in  administration,  to  make  them 
probably  more  effective,  to  eliminate  competition,  has  been  gensallj 
unlooked  for,  and  has  added  greatly  to  the  economic  position,  and  eoe- 
sequently  to  the  value  of  the  railroads  as  paying  properties.  ^Vhile 
the  consolidation  may  be  meritorious,  this  has  affor^-'  •'•-  -i.:  t  .....r.r. 
tunity  for  "stock- watering,"  and  Is  a  field  where 

have  specially  distinguished  themselves  and  enhanced  their  woalUt. 
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^%  The  large  salaries  paid  higb  railroad  officials  is  to  a  great  degree 
nly  a  legalized  mctbod  of  giving  them  an  important  part  of  the 
iBolnmeiits  received.  Their  positions  being  free  from  the  strain  of 
imonil  competition  aud  rbk  of  capital,  such  as  attend  the  business 
Pia,  aod  without  the  pressure  of  social  expenses  and  duties,  such  as 
iwt  npon  the  high  government  official,  and  frequently  destitute  of  r*'- 
(turements  of  expert  skill  and  professional  knowledge,  such  as  often 
nmmand  prises  of  the  highest  kind,  they  are  altogether  without  a 
Hel  as  remunerated  positions. 

ctric,  gas,  and  other  companies  represent  branches  of  trans- 
tion,  of  which  railroads  are  the  great  representatives,  aud  much 
^t^gt^^  these  companies  that  is  true  of  railroad  companies,  and  all 
^^^^  much  the  same  ground  regarding  salaries  paid  to  their  high 
B^feand  in  their  general  effects. 

pOli  contrast  to  these  advantages  accruing  to  railroad  organizers  and 
UBagers,  the  advantages  that  are  su]>po8ed  to  accrue  by  the  organiza- 
ioB  of  railroad  and  all  other  stock  companies,  and  to  which  prospeot- 

k however  flattering,  are  confined,  are — 
>  Tbe  profit  on  the  investment  through  rise  in  the  value  of  the 
ertjr,  and  dividends  to  those  who  give  valuable  considerations  for 
Eand  bonds. 
The  indirect  benefit  that  will  accrue  to  other  properties,  and  the 
convenience  and  advantage  that  will  be  derived  from  the  opera- 
mw  of  the  company. 

mtffhxn  legitimacy  begins  and  where  it  ends  in  snch  organization 
PVmatiagement  is  a  question  of  casuistry  in  particular  cases,  but 
Eero  has  been  swerving  enough  from  what  is  legitimate  to  make  it 
ha  startling  and  pronounced  feature  of  American  commercial  life  for 
ke  past  twenty-five  years. 

As  the  result  of  such  illegitimacy,  as  the  leading  cause,  what  do 
rafind? 

Wo  find  Pelion  piled  on  Ossa  in  the  matter  of  private  wealth.         I 

7v  find  the  ideas  of  equality  and  simplicity  on  which  the  Goveni- 

was  founded  stultified  in  the  house  of  their  friends. 

Te  find  fiery  seal  and  many  successes  in  making  millions  and 

iplcs  of  millions,  and  the  hardships  of  acquiring  a  competence,  in- 

»g- 

Ve  find  a  class  that  exceed  any  class  of  officers  in  the  Government 
ke  importance  of  tenure  and  their  power — imperium  in  imperio. 
Ve  find  the  individual  less  assertive  th.an  a  generation  ago  of  his 
^pendencc,  and  the  typical,  prosperous  citizen  eats  the  bread  of  de- 
icDcc  upon  a  corporation,  or  controls  one  or  more. 
Te  find  an  important  number  of  the  influential  members  of  tbe 
I  that  is  and  has  been  most  influential  in  this  country  since  the 
BizatioD  of  the  Government,  lawyers — the  only  learned  class  active 
0  ailatn!,  officers  of  courts,  the  chief  legislators  and  law-makers  of  the 
Ih.         roL.  znx.— SS 
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Sutn  ood  uatiou,  tlie  class  alone  from  which  the  judiciary  ia  ciioacfr-^ 
"rotaiucd,"  made  comfortable  in  their  income  year  in  and  ;car< 
widiout  rt'spcct  to  ■ '  "  hoU 

barring  judicial  p^l^  _  :  liKt-j 

Wc  find  citiicenB,  officers,  law-makers  and  judges  overawed  < 
camiptod  by  u  power  that  yields  no  adequate  subjection  to  the  poi 
of  the  State. 

Wc  tiud  a  public  eontimcnt  alarmed  at  this  situation,  but  ahncA 
dospairing  how  to  act  helpfully. 

"We  find  threats  to  deal  with  the  matter  eummarily,  and  with  pd 
]euti<  that  it  IN  the  ui'  '  that  haj"  "'li  knowledge  of 

lestroying  power  in  hut  ,.ly  of  tlf  mju  of  collected  hi 

man  passion,  it  is  not  the  part  of  wisdom  not  to  inquire  into  sad 
1)C  iodilTereDt  to  these  threats  ;  and  such  an  inquiry  is  specially  obtig 
tory  in  a  popular  government  like  that  of  the  United  States. 

The  tiatna  of  transportation — whether  it  \a  au  affair  of  commcree 
or  the  body  politic,  or  part  of  one  and  part  of  the  other,  and  the  ill 
defined  thought  and  the  unpronounced  action  upou  it — marks  the  &nt 
point  of  the  difticulty. 

Second,  we  have  had  a  strong  leaning  to  it  as  j>urely  a  tQatlero|] 
commerce.  ■ 

Third,  in  the  presence  of  a  sentiment  that  has  at  '  i'  I  M 

public  conviction  that  it  is  partly  at  least  an  affair  of  t'  itiofl 

has  arisen  an  cmbarraHsment  of  bow  to  treat  it  as  such.  ■ 

Tlte  embarrassment  is  greatly  augmented  in  the  fan  ci]:ii  nooil 
under  a  dual  government  of  local  and  general  authority,  betweM 
which  the  lines  nre  not  clearly  drawn,  and  which  bos  been  a  barai^| 
question  of  politics,  and  many  believe  may  be  again  fanned  j^^B 
flameu  ^^H 

The  civil  war  was  latterly  an  affair  of  sections  of  i'  'nl^l 

the  sentiment  that  led  to  it  resiled  largely  upon  the  q>.  f  TB^k 

K>v  general,  State  or  national  Government,  and  many  bare  hoped  tliH 
no  serious  point  would  ever  arise  again  in  tLis  controversy.    Wiui«tH 
railroad  problem  is  not  a  matter  wherein  jealousy  ha»  been  eng«ad(f0| 
between  the  States  and  the  General  Government,  it  has  been  ^'iew^d  in 
the  light  of  a  matter  between  local  and  centraUzed  authority  and  so 
subject  in  some  degree  to  the  feeling  or  prejudice  accentuated  by  tiw 
war,  that  was  anterior  to  it  and  that  largely  had  its  growth  a<  a  lu- 
lional  issue  in  the  desire  of  the  South  to  protect  the  institution  of  tl»^ 
ery.    The  result  of  that  war  was  on  the  side  of  the  General  Govtifl 
meut  as  an  issue  of  local  and  General  Government,  as  well  M  in  tfl 
main  issue,  but  on  all  sides  the  dibtaste  is  pronounced  for  more  ivifl 
partaking  of  this  character.  H 

From  the  view  that  transportation,  on  the  colossal  scale  on  vbifl 
we  have  railroad  transportation  in  this  country,  is  in  somo  measwe  ■ 
matter  of  government,  it  is  plain  now,  and  seems  aa  thongh  it  nig^t 
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bre  been  plain  &t  any  time,  that  it  is  too  wide  in  its  scope  to  be 
tTMtod  roccossfully  by  tbe  local  State  goTcmmenta.     There  arc  two 

divwions  tii  tbe  subject  from  the  nalioiial  standpoint : 

The  [losiliou  of  the  Governmeut  toward  it  as  defined  by  the  Con- 

1 11c  gonorii]  ground  on  which  governmental  action  stands,  making 
il  accessary.  Of  what  that  action  shoald  be,  this  paper  does  not  aim 
Ift  treat. 

1.  The  language  of  tie  Constitution  pertaining  to  the  subject  i«, 
"Congress  shall  have  power  to  regulate  commerce  with  foreign  na- 
tions, and  among  the  several  States,  and  with  tbe  Indian  tribes." 

Applying  this  to  railroads,  the  interpretation  commonly  made  is 
that  where  a  railroad  company's  chief  means  of  transportation,  that  is 
iu  tracks,  extend  from  one  State  into  another,  such  railroad  company 
euoea  constitutionally  under  the  regulation  of  Congress.  The  fram- 
m  of  tbe  Constitution  certainly  had  no  intention  pertaining  to  trans- 
pcstatioD  in  its  present  form  that  helps  us  to  interpret  this  clause  of 
tbe  inatmroent  which  they  drew  ;  their  intention  only  pertained  to  the 
wider  generalization — commerce,  and  must  have  been  suggested  by 
nr,-,.r,,jeaients  ordin.wly  entered  into  by  adjoining  States  that  had  no 
^I  bond.  Such  arrangements  were  chiedy  treaties.  Uence  the 
CtMutitution  debars  commercial  treaties  between  States. 

"Commerce  among  the  States''  is  immensely  wider  in  its  scope 
than  tbe  mere  transference  of  commodities  or  passengers  over  the  line 
of  adjoining  States.  Any  railroad  or  other  transportation  company 
that  esters  into  an  arrangement  with  another  transportation  company 
for  tbe  movement  of  commodities  or  passengers  from  one  part  of  the 
ooontry  to  another  (and  this  can  not  be  done  except  by  traversing  dif- 
ferent States)  is  a  participant  in  commerce  among  tbe  States,  and  so 
amenable  to  the  clause  of  the  Constitution  covering  such  an  act.  To 
claim  that  a  transportation  company  must  actually  perform  the  act  of 
transference  from  one  State  into  another  is  standing  on  the  narrowest 
tccbnical  ground,  and  stands  in  a  very  subordinate  and  unimportant  re- 
lation to  the  vital  fuuctioos  of  commerce,  and  would  be  a  poor  thing 
to  rest  an  important  relation  upon.  The  company  that  receipts  for 
property,  or  sells  tickets  to  passengers,  to  go  out  of  the  State  in  which 
theae  acts  are  performed,  or  which  delivers  property  and  accepts  pay 
far  tbe  transportation  of  such,  which  came  from  other  transportation 
eofspanics  and  from  other  States,  and  which  honors  tickets  for  pas- 
Mogon  sold  by  other  companies  in  other  States,  certainly  participates 
:ee  among  the  States  whether  its  own  property  and  track  is 
-atcd  in  one  State  or  not. 

2.  Tbo  special  snrj^irisc  that  has  taken  place  in  regard  to  railroad 
tnasiwrtation,  outside  of  its  mechanical  effects  (and  this  is  true  of 
otber  forms  of  transportation),  is  the  tendency  to  centralization  of 
maaagemcnt  of  interests  that  at  the  outset  appeared  to  have  no  special 
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rmnfroUon  or  that  were  distinctlj  hostile.     Railrosda  eprang  up  at 
iirat  in  sabscrrivnce  of  local  interests,  and  have  been  welded  and  vt 

»ingwoIdp<l  together  in  snbsenrience  of  general  it  ■  "'" 

poonomy  and  public  advantage  has  overridden  tr. 
Rieo,  the  atrifcR  of  cotn  inanities,  the  ignorances  and  prcjadjccs  of  tha 
pabllo  mind.  Railroad  management  becomes  less  and  ieaa  local,  and 
more  and  more  an  affair  dictated  bv  events  and  beyond  the  grasp  of 
any  one  mind  or  any  number  of  minds  that  can  act  in  nnison.  Tbt 
great  names  in  railroad  affairs  are  not  great  by  reason  of  OTcrpovcring 
genius,  bot  by  reason  of  the  consolidations  forced  by  cTents,  the  elimi- 
nation of  the  men  representing  the  smaller  interests,  and  by  the  con- 
oentrstion  of  power  in  the  hands  of  him  who  by  his  sxipexiority  over 
his  associates  or  competitors,  or  by  something  fortnitons,  bocoioes  the 
representative  of  the  combined  interests. 

The  public  mind  does  not  grudge  extraordin.ary  rewards  and  pow- 
er to  genius  and  great  public  service,  but  it  is   galled  to  see  such 
thrown  by  circunifltances  into  the  hands  of  men  only  actuated  by  per- 
sonal aims.     When  such  a  condition  of  things  grows  into  a  n.-Jfif.nal 
system  ;  when  in  substance  empires  in  domain  havo  been  parceled  ont 
to  a  few  individuals,  when  we  suspect  that  a  few  individuals  are  ab- 
sorbing the  growing  wealth  of  the  country,  and  perhaps  more — tbe 
past  acquisitions  ;  when  a  plutocracy  threatens  to  becori 
]>olitical   parties,  to  wield  more   power  and  become  - 
chosen  representatives  of  the  people,  it  is  high  time  to  sift  the  charac- 
ter of  their  tenure,  to  inquire  whether  we  have  become  a  nati  -    ' 
Sombasfes  Fxiriosos  in  civil  affairs  ;  whether  the  Fonrth-of-Ju: 
tory  of  past  generations  was  a  mere  exercitation  of  the  cerebrum  suni 
diaphragm  of  budding  orators  or  tradition.iry  wind-bags  ;  whether  if 
Providence  has  favored  infants,  drunkards,  and  the  United  States,  as 
has  been  intimated  by  our  European  fellow-men,  has  it  not  withdrami, 
or  is  it  not  rapidly  withdrawing,  its  favors  from  the  United  Stal«? 
While  European  nations  have  been  growing  toward  a  greater  diffosion 
of  civil  rights,  in  the  United  States  the  sovereignty  of  the  in<li-. 
man  has  declined,  and  wealth  and  a  class  that  wealth  creates  h:.. 
come  known  at  the  polls  and  in  the  Legislature!) ;  and  the  courts  them- 
selves, the  very  flower  of  the  virtue  and  intelligence  of  tbe  pcoj^e,  an 
strongly  charged  in  some  cases  with  contamination. 

Consolidation,  consolidation,  consolidation,  is  the  trend  in  i' 
velopment  of  transportation.     This  is  so,  in  spite  of  the  conip-  — 
principle  on  which  our  nation  has  sought  to  stand.     This  nation  ha 
sought  to  look  to  no  rulers  of  great  and  long-continned  i> 
It  has  stood  on  the  ground  of  reinstating  its  rulers  with  pov 
intervals  ;  this  emphasizes  the  idea  that  the  sovereign  power  rr»t*  with 
the  people.     Next  to  this,  the  dominating  idea  on   which  t»c  havn 
rested  has  been  that  competition  among  our  citizens  would  coiitrul  our 
affairs.    The  theory  of  no-govcmment — in  that  part  of  it  which  iot» 
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Dot  dele^lc  burge  power  to  individuals — and  the  let-alone  theory  have 
gOQo  baad  in  hand  in  our  public  policy.     But,  curiously  or  otherwise, 
ibe  compact  of  thought  of  the  fathers  with  its  traditional  acceptance 
* '-  ■■iterreniDg  generations  does  not  hold  pure  in  deed  at  this  time. 
'  was  aggressive  statesmanship   in  founding  the  republic  ;   the 
Matosmanship  since  that  day  has  not  been  aggressive.     The  most  dis- 
tinguished names  in  civU  affairs  since  that  day  have  been  Jackson 
tad  Lincoln,  whose  aggressiveness  has  been  that  of  repelling  innova- 
lioiM  or  evils  ;  Lincoln  broke  the  back  of  the  slave-power  and  of  the 
leliellion  by  his  Emancipation  Proclamation,  and  attained  the  highest 
point  of  inspiration  and  daring  ever  yet  reached  by  an  American 
■tatcsman  ;  but  it  was  the  heroic  stroke  of  defense,  not  of  aggression. 
No  stat««nanship  arose,  during  the  forty  years  that  it  was  practically 
tn  issue,  that  was  able  and  aggressive  enough  to  keep  back  the  war 
slavery  and  secession,  although  it  was  proved  immediately  after 
war  was  over  that  it  was  a  war  for  an  abstraction — an  abstraction 
■elfiahncss,  ignorance,  and  prejudice  that  was  dissipated  in  the  light 
a  new  day,  and  an  abstraction  that  might  have  been  dissipated  a 
eration  earlier,  without  the  bellows  of  war,  with  a  different  order  of 

ihip. 
Wliile  we  may  be  proud  of  onr  founders,  we  need  not  be  prond  of 
iSk  tbe  statesmanship  that  has  preceded  us,  nor  accept  the  belief  that  a 
final  orthodoxy  has  been  reached  in  this  country  for  the  °  government 
oC  a  great  nation. 

It  is  certainly  not  the  highest  order  of  society  that  it  should  be  au- 
tomatic ;  it  is  so  in  China.    Accepting  this  to  be  the  fact,  we  need  not 
figlit  off  innovations  as  though  in  thom  were  the  seeds  of  destruction. 
■^K    What  is  it  that  now  confronts  us  in  the  slaUiB  of  the  transportation 
^^Bmpanies,  the  monopolies />ar  excellence  of  this  country? 
^^B    The  chief  proprietors  have  life-leases  of  power,  to  be  bequeathed  to 
^^Mioin  tbcj  will,  while  civil  officers  and  legislators  have  to  go  fre- 
^Hbcntly  back  to  the  people  to  be  reinstated  or  deposed. 
^^B    They  have  wealth  beyond  the  dreams  of  avarice. 
^"    Tbey  build  up  a  subsidiary  class  around  them,  who  establish  colos- 
«al  fortunes  by  special  rates,  rebates,  and  drawbacks,  and  are  exempt 
f  Vmerican  principle  of  competition.     Of  this  class  the  Stand- 

a:  ,  '  'impany  is  the  great  type. 

Tbey  possess  great  power  over  the  incomes  and  savings  of  the  peo- 
'    *  V  controlling  avenues  of  investment,  and  can  and  do  greatly  nse 
}>ower  to  absorb  such  investments  for  themselves. 
They  have  the  power  to  tax  commerce  arbitrarily,  and  so  tax  it  all 
thej  think  it  will  bear,  barred  only  by  one  strong  influence,  their  in- 
ternal jealousies. 

TPbey  check  personal  ambition,  independence,  and  enterprise,  as 
in  very  important  fields  of  activity  can  only  be  obtained 
tbem. 
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Tlie  rnpidttj'  imd  cjuw*  witb  which  their  fortunes  have  be<9  a> 
qairrd,  the  magnitude  of  their  fortanefl,  their  freedom  from  penosal 
relationB,  and  conBeqiirnt  f'     ^  sense  of  obligation  to  thaw 

from  whom  they  derive  tl  innke   thi-ra   a  class  fsTond 

above  any  other  that  has  ever  oxistcl 

And  yet  tlic  spirit  of  much  of  our  societ  j  ; 
ing  power  to  draw  npon  ;  it  is  a  case  of  lai- 
be  on  evil,  and  in  so  far  aa  it  is  an  evil,  will  work  itaelt  ont  in  timr. 

A  representative  of  the  class  has  drawn  a  parallel  between  hlnuelf 
and  his  class  and  the  highest  repreeentatives  of  the  political  power  of 
the  people.     The  New  York  "  San,"  of  December  14.  IS"-  n 

account  of  an  interview,  between  its  reporter  and  Mr.  Ch-  :  'A. 
Dopew,  concerning  the  late  Mr.  Vandcrbilt.  "  The  San's  "  intervieiw, 
M  is  well  known,  are  approved  before  publieation  by  the  person  inter- 
Tiewed.  Said  Mr.  Depew  :  "  He  had  a  poor  opinion  of  politicians  of 
all  kinds,  lie  said  to  me  :  <  What  is  there  in  politics  to  be  desired? 
There  is  no  money  in  it,  amd  by  going  into  it  a  man  breaks  --  ' '- 
business  and  is  generally  unable  to  resume  it  afterward.  It  In 
open  to  endless  abuse  and  gives  him  no  end  of  trouble.  Tberc 
little  honor  in  it.  Politicians  never  impressed  me  at  all.  I  hai. 
United  States  Senators  in  my  office  the  other  day,  and  I  paid  n'  1 1  r> 
attention  to  them  than  if  they  were  so  many  clerks.  If  they  l-x  1  i  ;; 
great  sbippers,  great  railroad  men,  or  grc.it  business  men  ot  anv  imu, 
I  should  have  been  interested  in  them,  but  as  it  waa  I  did  not  trndcr* 
stand  them.  They  do  not  impress  me  at  alU  Whenever  I  go  ti> 
Washington  they  want  to  sell  me  a  patent,  or  ask  for  a  place  on  toxat 
of  my  roads,  saying  that  they  want  to  get  out  of  politics.'" 

Docs  not  this  reflect  correctly  the  opinion  of  railroad  magnates 
themselves,  and  in  great  degree  popular  opinion,  that  these  magmta 
arc  greater  than  the  highest  rcprcacntatives  of  the  people  —  that 
there  is  no  law  fo  wliioh,  from  the  pinnacles  of  their  greatnej^  tliey 
are  amenable  ? 

I  have  claimed  consolidation  as  the  special  .ind  remarkable  ' 
of  transportation,  whether  it  be  of  railroads  in  any  of  their 
telegraph-lines,  gas-lines,  and  still  other  forms  of  transportation  devel- 
oped and  developing.     These  consolidations  are  national  and  i^   ■--= 
p.il  in  their  character,  tending  to  the  bringing  any  one  systen 
ever  extensive  it  m.ay  be,  under  a  single  management.     InMtaj"'' 
almost  too  trite  to  be  worthy  of  mention.     In  the  greatest  eirc 
wo  have  the  Western  Union  Telegraph  Company;  the  Hunii 
the  Garrett,  the  Gonld,  the  Vandcrbilt,  and  other  raTi 
in  municipal  affairs,  the  consolidation  of  the  elevated  r.i 
York ;  in  less  degree,  the  consolidation  of  the  ordinary  street-ltnov 
and  the  consolidation  of  the  gas  interests.     How  far    ■  'ute  to 

look  into  futurity  to  see,  judging  by  the  past,  the  man  of  tlw 

railroads  of  the  United  States  emanating  from  a  single  uffico  f 
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^  Id  this  service  of  transportation  the  individaals  who  are  served 
Bbere,  tb«y  become  the  public  ;  the  transportation  company,  acting 
B  °  '    '  p,  is  the  "  servant  "  of  the  public  as  the  President 

Bii  'iFicers  are  servants  of  the  public  and  of  the  people. 

If  transportation  companies  favor  one  it  does  not  end  there,  it  injorcs 
Mpmebodj  else  ;  the  favor  received  is  an  injury  to  the  basincss  oom- 
^btitor  of  the  favored  one.  This  is  positive  evidence,  as  the  condem- 
Options  of  public  and  private  property  for  their  nse  is  negative  evi- 
^hocc,  that  they  exercise  public  functions. 

If  it  was  not  profitable  for  individuals  to  establish  the  most  ap- 

pnred  means  of  transportation,  it  would  be  the  duty  of  the  State  to 
■Htahliah  them.  On  this  theory  the  United  States  Government  grants 
^nds  and  its  credit  for  the  constniction  of  the  Pacific  Railroads,  indi- 
^■|Mt  States  bavo  built  canals,  and  cities  construct  water-works  and 

B  All  this,  in  connection  with  the  character  of  the  power  of  railroad 
^pd  other  transportation  managers,  means  that  they  riot  in  the  exer- 
Hk  of  public  power,  and  in  the  execution  of  public  functions,  the 
HuBC  as  kings  rioted  in  their  power  before  it  was  satisfactorily  demon- 
Vlnt«d  that  their  only  or  roost  legitimate  use  was  to  exercise  for  the 

interest  of  the  public  a  delegated  power. 

■    The  United  States,  standing  on  the  ground  of  laiseez  faire  more 

^BEQ  any  other  civilized  nation,  has  been  the  slowest  in  asserting  itself 

^p  regard  to  the  public  functions  of  railroad  companies,  and,  while  we 

Hta  not  weigh  accurately  the  value  to  us  as  a  nation  of  over-constmo- 

Bon  and  over-competition  in  railroads,  presuming  that  there  has  been 

Hvalue  in  them,  we  have  had  violence  done  to  the  spirit  of  our  insti- 

^B^os  ;  we  have  had  the  conditions  of  life,  actual  or  relative,  made 

^Hjbr  to  the  average  man  ;  we  have  had  suspicions  cast  upon  the  dic- 

^Cn  of  Lincoln,  that  this  is  a  government  of  the  people,  by  the  people, 

WftA  for  the  people  ;  and  we  have  seen  the  transportation  corporations 

^pmp  or  control  the  wealth,  the  honors,  the  Government  (of  their  own 

^^ecifio  and  of  a  general  kind)  of  the  United  States  in  a  way  that  is 

abhorrent  to  the  general  sense  of  justice  of  civilized,  or  at  least  Eng- 

^kb-speaking,  people.     We  have  arrived  at  that  position  where  we  can 

Hm  claim  much  advantage  except  our  virgin  soil,  and  what  comes  from 

Hot  extent  and  isolation,  over  the  governments  of  Europe  that  emerged 

into  civilization  from  the  dark  ages,  whose  people  have  been  afflicted 

with  the  theory  of  the  divine  right  of   kings,  and  who  are,  in  one 

coantry  or  another,  now  loaded  with  primogeniture,  entail,  aristocratic 

orders  in  society,  church  government  imposed  upon  state  government, 

iWid  a  syptera  so  prejudicial  to  personal  advantage  that  years  of  youth 

( oondemned  to  participation  in,  or  preparation  for,  war.     The  special 

lof  humanity  that,  it  has  been  claimed,  grew  and  would  continue 

on  American  soil,  seems  to  have  many  departures  from  the 

touted  type,  and  wc  assimilate  more  and  more  to  the  older  govern- 
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|^B(  or — if  we  go  on  M  we  are  going  Bhall  we  noC  be  foroei  ta 
■dtnit  itt — to  UiD  more  steadfast  tj|>eti  of  ciTilization.  i 

Already  the  ToryiBm  of  Great  Briuiin  is  looking  wiili  -^i  •■'"■■• 
gase  to  the  Democracy  of  the  ITnited  Stales,  rapidly  estal 
it  ia,  a  privileged  and  a  favored  class,  and  such  leaders  as  CiiaiuiiU' 
lain  and  Morley,  on  the  crest  of  a  forward  movement,  men  of  oflict 
and  a  great  following,  forge  ahead  on  the  line  of  equality  and  inn 
dom  Buch  as  the  latter  part  of  the  nineteenth  c 
ward,  and  give  email  heed  to  the  teachings  . 
United  State* 

Back  of  all  these  fact^  and  postulates  is  the  question.  How  fa 
in  transportation  legitimately  a  subject  of  government,  a  hrancli  oj 
government — this  as  distinguished  from  being  a  matter  nierely  d 
commercial  enterprise?  We  see  how  easily  trangportation  run*  U 
one  head,  to  one  leadership.  Competition  does  not  keep  this  back 
we  have  thoroughly  tried  the  competitive  principle,  with  all  the  pn 
dilcclious  of  our  people  and  our  Government  in  its  favor,  and  it  ba 
failed  ;  competition  has  been  eliminated  ;  noletts  volens,  the  single  Ici<| 
ership  is  arriving  or  has  arrived.  The  question,  then,  is,  Is  that  lc»^ 
erahip  to  be  held  by  a  single  individual  intent  on  seeking  his  ow, 
fortunes,  building  up  bulwarks  of  private  fortunes  around  Uim 
breaking  down  resentment  to  his  bizarre  position  by  travesties 
courts,  by  legislators  who  smile  and  smile,  and  see  their  way  to  vote 
for  him,  by  doricatn  to  the  placable,  by  dollars  at  elections,  by  f 
rides,  by  telegraph-franks,  by  proprietary  and  subsidized  ncwspapci 
by  retainers  to  high-roller  lawyers,  by  political  economy  manufai 
arcd  expressly  for  his  benefit,  by  pillars  of  society  d.  ' 
dangerous  tendency  of  the  times,  by  laistiez  faire,  by  -.^ 
assertion  and  robbery,  by  chameleon  politics,  by  lofty  public  spirit, 
smiles,  lies,  and  entreaties,  by  the  advertising  generous  hand,  by 
adulations  of  intelligence  and  virtue  which  millions  of  dollars  soeaitll 
command,  and — when  all  else  fail — by  sordid  and  brute  for  d 

home  on  the  weak  or  galled  spot  of  the  body  pwlilio  or  the  \ ii- 

terest?    This  is  the  commercial  side  of  transportation  as  presented  ia 
the  Unit^  States  in  the  year  of  grace  1880.     Would  it  n-  I' 

to  see  what  there  is  in  governmental  transportation,  to  pa} 
tention  to  the  experience  of  contemned  monarchical  governments,  lo 
cry  a  halt  on  the  liberty  that  permits  one  or  a  few  to  absorb  the  sob- 
stance  of  the  stAte  ;  to  organiee  this,  or  commence  it  at  lea«t,  by  boom 
of  the  simple  forms  of  regulation  that  demand  publicity,  ih:»t  ferrt* 
out  discriminations  that  mean  commercial  theft  and  punish  them, 
slop  vibrations  between  low  and  high  rates  in  accordance  with 
whims  of  disturbed  gall  or  exultant  avarice  of  trrn  - 

that  stop  the  prior  knowledge  of  a  favored  few  of 
so  deprive  them  of  enormous  advantages  in  trade  and  transportatioa 

This  is  the  way,  or  the  most  important  step,  in  the  limitatioo 
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in  ibe  Trailed  States.     Place  no  embargo  on  enterprise  by  a 

line  on  which  Is  written,  "  Thus  far  shall  thon  go  and  no  farther." 

the  incentive  of  ambition,  of  avarice,  if  you  will,  be  keen  to  the 

bat  hedge  the  opportunities  so  that  no  one  man's  opportunity 

ly  exceeds  that  of  others  ;  put  the  strain,  not  on  getting  a  living, 

.peteuoe,  but  on  getting  enormous  multiples  of  these.    Even  then 

inaiy  fortunes  may  come,  but  they  will  come  as  the  result  of 

itances  that  could  not  be  guarded  against,  and  as  the  result  of 

iiding  and  extraordinary  talent  that  never  comes  in  rafts  (which 

d  b<'  implied  if  the  present  great  fortunes  were  taken  as  a  crite- 

of  ability),  and  these  sporadic  fortunes  will  not  be  a  threat  to 

a  corrupter  of  society ;  they  will  not  build  up  a  separate  class  ; 

will  be  seen  aa  only  one  of  the  unusual  things  in  social  develoji- 

govcmment  relation  to  and  regulation  of  railroads  is  classed 
a  larger  general  regulation  of  society  by  Government  than  we 
■  fore  had,  and  which  is  in  course  of  development  in  Ger- 
the  leadership  of  Bismarck  ;  which  is  constantly  attain- 
eater  ground  in  England  in  the  popular  mind  under  the  leader- 
\  of  Chamberlain  and  others,  which  is  not  strenuously  objected  to 
itsdstone,  and  which  bids  fair,  when  that  at  present  disturbed 
gets  rest  from  the  exciting  Irish  question  and  has  time  to 
Hlself  from  the  excitement  of  its  recent  foreign  complications, 
r89  itself  in  laws  bearing  on  the  internal  polity  of  the  country. 
■  "3  has  not  greatly  entered  the  lists  in  this  respect.  It 
I  upon  the  principles  of  government  incorporated  by 
tfao  Constitution  ;  it  has  been  almost  the  last  to  yield  the  prin- 
'  'very,  and  now  stands  by,  seeing  Germany,  at  least,  try- 
cnts  in  government  which  it  has  not  ventured  upon.  It 
be  ranked  at  present  among  the  conservative  governments  of 
Tworld.  The  national  trepidation  of  "  reforms  "  is  greatest  in  Groat 
Britain,  where  there  is  not  the  absolutism  to  hold  them  in  check  that 
there  is  in  Germany. 

ippose  we  want  to  stand  on  tho  ground  of  incorporating  no  new 
iple  in  our  Government,  where  docs  that  leave  the  railroad  prob- 
We  see  the  consolidations   that  have  taken  and   are  taking 
Those  consolidations  mean  centralization,  and  centralization 
pn  the  hiii  noir  of  the  United  States.     Tho  question  is.  Shall 
>  centralization  remain  in  private  bands,  with  the  various  ills  and 
to  onr  inHtitutions  that  we  are  positive  of,  or  shall  it  come 
•ubieetion  to,  or  be  shared  by,  the  agents  and  representatives 
people? 
in   things  are  natural  in  their  regulation  and  government, 
them  is  the  war-power,  which   is  the  starting-point   of 
Next  is  the  preservation  of  order  from  dinlurbance  by 
ioteroal  onCbreakfl  and  violence,  which  is  the  function  of  the  police. 


THE  POPULAR  SCISITCB  MOXTHLT. 

icre  u  tbo  prcacrvalion  of  custom  and  '1'-  ^"^T\h  of  mji;-'^  -'• 
ii  ih«  function  of  the  taw,  the  courts,  tbc  re  ;  and 

Kocatjon  of  tbc  I-  nction  of  li.e  rolor  ar^ 

stB.     A  sopcrior  >  .>mracrpe  by  the  estali 

lighlbouKM,  by  impruvemettts  of  riven  and  barbore,  constructs  < 
loi)k«  after  the  public  health  iu  ''  •  ■    •  - 

vents  the  Bpre-ad  uf  infectJous  <l 
ML-wem,  seeks  to  insure  education  among  its  citixens,  regulates  and  t 
trols  the  medium  of  exchange.     The  goTemmenta  of  ciTilLsatl 
been  progTPSsivc  in  these  regarrls.     This  country  now  confr 
prublem  of  Uio  great  power  in  t  -  of  tbc  wicldeni  of  tn»n 

tation — they  thwart  the  first  pn..    , of  oar  Govcmnirnt,  ami 

iron  of  their  oppression  has  entered  into  the  soul  of  our  pH)plc. 


BOHEMIAK   GLASS. 

Bt  PnonsfOB  OEIKBICII  SCHWASZ. 

TITE  northern  edge  of  Bohemia,  which  borders  on  Silesia,  Saxo 
and  Bavaria,  is  at  once  the  principal  seat  uf  the  German  [>opa 
lion  of  the  country  and  of  its  industrial  activity.     A  f  :  ro 

ing  this  herder  region  from  the  interior  will  be  struLi. 
the  contrast  between  the  stagnation  of  the  Czech  districts  and  the  fn 
iom  and  aclivo  enterprise  of  the  Germans,  under  the  in 

not  very  fertile  soil  has  been  made  to  support  ad'  iat 

Besides  the  textile  industries  which  profitably  utilize  tbo  water-pun 
of  the  mountainous  region,  and  the  large  mining,  mefalhi---  -' 
ebcmioal  enterprises,  the  ceramic  establishments,  and  the  \. 
rios  of  stone-ware,  porcelain,  and  glass,  are  prominent  featuroa  of 
district. 

Notwithstanding  numerous  efforts,  the  quality  of  the  famous  Bo-_ 
heminn  art-glass  has  never  been  quite  cqu.iled  at 
principal  seat  of  its  production  is  in  Northeastern  J  ■ 
district  is  separated  by  the  Riesengebtrge  from  Silesia  ;  but,  as  thei 
suit  of  tbc  active  trade  which  has  been  carried  on  over  that  duia  I 
several  centuries,  branches  of  the  manufacture  have  al^o  spread  i 
the  latter  country.     The  exquisite  products  of  the  t/i' 
Warmbrunn  have  long  ro.iintained  a  rivalry  with  the  Ik....  ,,....h  ' 
and  Frau  Heckert.'s  establishment  in  Petersdorff  can  exhibit  wondcrfi 
specimens  of  luster  and  color,  polish  and  etching,  iha' 
make  one  imagiue  he  had  been  transported   into  Al  ! 
The  bases  of  the  manufacture  are  really  the  same  on  either  sido  of  I 
range.    The  mountains  furnish  a  pure  quarti. and  a  Hmr 
whiteness  for  raw  materials,  and  the  abuml.nnt  woods,  v. 
were  clothed,  formerly  supplied  the  best  of  fuel  to  tb«  funtacc^i, 


Bn  resnttsnt  ashes  afforfo^  tbo  neoossary  potash.  The  Bohemian 
rrystal  ecrves  in  art  as  the  type  of  the  most  perfect  glasx,  and  ia  un- 
■fmtionably  recognised  as  one  of  tho  superior  kinds,  rivaling  in  trans- 
iteeney  and  clear  ■whiteness  rock-crystal  itself.  Pure  specimens  of  it, 
lb  from  blisters,  grains,  and  specks,  have  a  peculiarly  attractive 
kwk,  even  in  their  simplest  forms.  It  is,  moreover,  by  reason  of  its 
tcv  ■■"  '"9  constancy  of  luster,  hardness,  and  difficult  fusibility,  erai- 
bt:  .pted  to  artistic  molding  and  ornamentation. 

The  heating  of  the  furnace  with  wood  only,  from  which  a  compara- 
tively small  quantity  of  ashes  was  produced,  and  they  entering  into 
die  coin|>o«ition  of  the  glass,  contributed  no  little  to  the  attainment  of 
tbe  highest  perfection.      While  the  glass-houses  were  at  first  built 
uAoT  xhf-y  might  be  made  a  means  of  utilizing  the  superfluous  wood, 
^pty  h«Te  now  to  contend  against  a  continually  rising  price  of  wood 
Wmi  in.  '  difficulty  in   procuring  it.      Some  factories,  like  the 

•  Joscf'l'  te  of  Count  SchaflFgotsch,  and  that  of  Count  Ilarrach  at 

Seoweli,  have  the  extensive  forests  of  their  owners  to  rely  upon,  while 
^At  tnurh  more  important  establishment  of  Joseph  Riedcl  in  Polaun  is 
^■ftkiog  forward  to  direct  railroad  connection  with  the  lower  Silcsian 
^■^■faines  or  the  Bohemian  brown  coal. 

^V*WhiIe  formerly  only  the  best,  finely-split,  well-seasoned  tnink- 
^Hood  ooald  be  depended  upon  to  heat  the  furnaces  to  tho  needed 
Tliinpcratnre,  the  required  degree  is  now  obtained  from  limbs,  knots, 
reotit,  and  even  green  wood,  by  distilling  the  gas  from  them  in  an 
imperfectly  ventilated  regenerator,  and  burning  it  with  the  aid  of 
pteviously  he»t«d  air.  By  this  means  is  obtained  a  clear,  excessively 
hoc  flame,  by  which  the  most  infusible  glass  is  made  as  fluid  as  water, 
■ad  of  a  very  high  state  of  purity.  Many  esperiments  will  be  neccs- 
tmrj  before  such  excellence  can  be  obtained  with  coal-gas  ;  and,  in  any 
•vcot,  a  previous  washing  of  the  gas  will  be  required  to  clear  it  from 
tar  and  ashes.  The  form  of  the  furnace,  the  manner  of  introducing, 
ptirifytng,  and  tempering  the  glass,  the  processes  of  bringing  it  into 
■hapa,  and  the  shaping  tools,  do  not  vary  essentially  from  those  of 
tbe  old  ways  ;  except  that  compHcnted  figures  engraved  in  iron  and 
bran. molds  are  now  applied,  the  complete  transference  of  which  to 
the  glass  necessitates  the  Dse  of  air  under  high  pressure.  This  is  fur- 
abbed  by  means  of  a  hand  compression-pump,  so  arranged  in  connec- 
tion with  the  other  parts  of  tho  apparatus  that  the  manipulator  can 
tnng  it  to  bear  upon  the  melted  glass  at  the  precise  moment  when  it 
tiniit  be  brought  into  the  closest  contact  with  the  engraved  pattern. 
Other  piows,  of  a  massive  character,  such  as  lenses  and  riug-segments 
{'■-  ■"   "    ■  lanterns,  which  are  now  made  on  a  large  scale  at  Po- 

lau   ^  ■  <l  by  subjecting  the  material  to  a  light  pressure  between 

■a  Bpper  and  a  lower  mold.    They  are  then  finished  and  polished  after 
they  Yr  -Ifd. 

Tl  iocoration  of  tho  glass  is  various,  and  subject  to  tho  fro- 
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quest  changes  of  fashion.    I?ew  patterns  bring  a  high  prioc  and  tad 
a  roady  sale  till  they  ar«  crowded  out  of  the  market  by  never  ooa. 
For  a  long  time  the  old  German  fa&hioo  ruled  in  glass,  and  manafict' 
urura  M'ero  ubligeil  to  use  crude,  impure  colors,  as  if  they  wer«  work* 
ing  in  the  chUdbood  of  art.     Now,  when  we  remember  that  glaisvoft 
has  been  regarded  from  a  time  long  pa«t  as  pro{)erl7  an  effort  to  obuin 
the  clearness  of  rock-crystal  and  other  precious  stones,  it  sboald  app^r 
tltat  it  was  wrong  deliberately  to  come  down  from  that   ' 
Tho  qucsUou  is  the  one  involved  iu  the  old  content  of  the  ^  i  • 
the  artiflaos,  which  is  still  carried  on  with  reference  to  the  r 
coal-tar  colors.     The  former  dislike  these  colors  because  they  ar«  U>«t 
pronounced  ;  Uic  latter  are  inclined  to  regard  them  with  more  and  more 
favor,  on  account  of  their  brilliant  luster,  purity,  and  strength  of  color. 

llic  author's  studies  of  the  Venetian  mosaic  glaeras  satisfied  him 
that  the  harinuuy  of  the  designs  composed  out  of  them  was  duo  to  tho 
subdued,  broken  coloring  of  the  pieces  that  entere<i  into  the  work,  aaii 
that  this  was  due  again  to  the  application  of  an  impure,  fcmigiaoos 
sand  in  the  melting.  We  must  not,  however,  forget  that  glass  is  uic4 
in  our  houses,  along  with  the  precious  metals,  to  bring  out  the  faigbot 
lights,  which  even  the  most  harmonious  pictures  can  not  dispcns'-  "''Jl 
The  purer,  the  more  lustrous,  and  more  brilliant  the  color  of  tLi 
the  better  it  answers  this  purpose. 

The  omameulation  of  tho  glass  is  done  partly  in  connection  witk 
the  exposure  in  the  furnace,  and  partly  in  the  6uisbing-ehop«,  when 
the  work  is  completed  by  cutting,  polishing,  tarnishing,  etching,  paint- 
ing, and  mouuting  in  metal.    Tho  glass-houses  have  at  their  cooimiB^ 
a  very  complete   color-scale    for  transparent,  opaque,  and    cl 
glasses.     Hut  it  must  not  be  supposed  that  a  crucible  is  pl.icci! 
furnace  for  each  color,  from  which  glass  colored  for  each  omai 
to  be  made.     The  colors  are  worked  out  by  means  of  what  are  c*lic<i 
pastes,  which  are  kept  on  hand  in  sticks  or  cakes.     From  pieces  of 
these  pastes  previously  warmed  till  they  are  soft,  suitable  qoantitia 
are  cut  off,  luid  upon  the  foundation  of  white  or  col'       '     ' 
then  spread  out  by  drawing  or  blowing.     By  this  mt  ' 
economical  use  of  such  costly  materials  as  gold  and  silver  compo- 
possible.     Some  of  tho  glasses  thus  treated — gold,  copper,  ami 
glasses — remain  still  little,  or  not  at  all,  colored  after  the  nn 
shaping,  and  quick  cooling  ;  and  do  not  take  on  their  bright  hu. 
they  are  reheated-     This  is  the  case  with  the  new  yellow-silver  u-ii--. 
which  continues  unoolored  after  the  intermelling  of  tho  silvtr   -.i.'. 
until  it  is  exposed  in  the  furnace  again.    Very  6ne  ■  ' 
by  blending  or  overrunning  of  the  paste-colors  prii-- 
tion  is  given  to  the  laws  of  harmony.     A  blue-glass  cup  i»,  for  exam- 
ple, overlaid  with  silver  glass   at  its  upper  edge,  and  tbi«  is  drawn 
down  in  pr:idually  thinner  tones  till  it  fades  away  at  the  foot  of  ttn 
Toec.      Gold  and  copper  ruby-colors  are  thus  combined  with  \pwi 
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^Bpea,  «t&  Another  brilliant  effect  is  produced  when  a  still  hot  bulb 
^Bus  U  rolled  in  finely  pulverized  avonturine  glass,*  and  after  this  is 
^H'  '  '  I'ious  to  the  shaping  of  the  Tcssel,  is  overlaid  with  a 
^■l'  ^;  '■  colored  or  colorless  gla«s.     A  still  finer  effect  is  ob- 

^^kl  with  mica-brocade.  The  mineral  mica,  which  has  deceived  so 
^^v  persons  by  its  golden  or  silvery  glitter,  besides  being  applied  as 
^^ftltitate  for  metallio  bronze  dusts,  can  be  colored  by  the  aniline 
^H  in  all  manner  of  colors  and  shapes.  The  coarse  powder  called 
^Hlide  is  used  in  glass-work,  and  the  color-effect  is  produced  by  ovcr- 
^^■g  it  with  colored  glass.  A  bulb  is  blown,  for  example,  out  of 
^^V  blue  glaas,  is  rolled  in  the  brocade,  which  readily  adheres  to  it, 
^Bis  then  overlaid  with  yellow  glass.  The  brocade  will  appear,  when 
^Hjtd  at  from  within,  of  a  steel  color  ;  from  without,  of  the  color  of 
^H|  Every  flake  will  reflect  the  light,  colored  according  as  it  is 
^Kd  at. 

^^Pl  r«c«nt  kind  of  decoration  is  shown  in  those  glasses  which  appear 
^H^  held  together  by  a  network  of  gold-thread.  This  is  made  by 
^^kring  a  skeleton  of  brass  wire,  and  then  introducing  the  glass  and 
^^Hing  it  till  its  mass,  having  penetrated  the  interstices  of  the  nct- 
^Hc,  spreads  over  it  and  tightly  incloses  it.  The  fall  effect  is  then 
^Hgfat  oat  by  a  subsequent  etching  away  of  the  metal,  and  galvanic 
^^■ng  or  silvering.  Other  metal  ornaments,  insertions,  buttons, 
^Hb,  or  fiyurini,  are  often  combined  with  this.  They  are  cast  in 
^^l^ngravcd  forms  of  type-metal,  which  reproduce  the  finest  details, 
^Vare  then  galvanically  coppered,  silvered,  or  gilded.  Another 
^iRy  effc<:^t  is  obtained  from  the  clouding  which  glasses  mixed  with 
nooc-ashes  exhibit  on  being  heated.  If  a  bulb  of  this  kind  of  glass  is 
blown  into  a  metallic  form  which  is  dotted  with  projecting  points, 
k  quick  cooling  ensues  at  these  places,  which  leaves  its  mark  after 
tbe  rebeating  and  finishing  in  the  shape  of  a  regularly  distribnted 

■ly  a  little  need  be  said,  and  that  of  the  most  modem  operations, 
log,  of  the  grinding,  tarnishing,  and  polishing,  ornamentation 
Id -leaf  and  platinum -foil,  luster,  and   enamel  coloring,  etc. 
the  moat  noteworthy  of  these  operations  is  that  of  tarnishing 
( centrifugal  sand-blast.    The  objects  to  be  treated  by  this  process 
Bed  upon  revolving  wooden  pegs  in  the  walls  of  a  wooden 
the  sand  is  introduced  into  the  middle  of  the  box,  and  is  thrown 
ipidly  rotating  fans  against  its  sides  and  against  the  glass  figures. 
ft«r  it  has  done  its  work  upon  the  figures  it  falls  upon  the  funnel- 
pad  floor,  to  flow  away  and  be  lifted  up  again. 
A  nharraing  effect  is  produced  at  the  Neuwelt  houses  by  means  of 
lillocbeeing  machine  in  which  an  engraver's  tool  is  drawn  in  regu- 
w  nuuaed  lines  over  the  slowly  revolving  vase.     The  vessel  has  been 

Fa  |;iM(  oontuninK  brigbt   metallic  S-ikcs,  probably  copper  crrstala  In  a  brown 
ma.    It  is  made  with  rare  perfection,  by  a  seoret  process,  in  Venice. 
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proTioiulj  oorered  with  otcher'a  raroisii,  which  in  nrmoved  frvm  \ 
IbiM  of  tba  engraTiDg,  -wbero  tho  bare  gla-u  is  aXtfinrard  exp 
to  hydroflaorio  acid.      In  this  iraj  ar«  produced  Uie  wave 
reflembling  those  which  are  Beeu  oa  the  mora  finely  ODgrsv cd  I 
notes. 

In  another  very  recent  style  of  omamontation,  fine  Tcnetun  | 
pMrls  of  various  colors  are  glued  by  a  very  fusible  enaniel  u|iuc  lis 
surface  of  the  finished  vessel.      As  the 
cold,  the  work  admits  of  a  complete  artis  t 
(bc4)  dried  and  the  setting  is  fixed  by  heating. 

Another  important  function  of  the  rr  '  ' 
raw  material  for  the   now  considerable   ^  _ 

shape  of  sticks  and  fragments  of  colored  glass.    The  favorite  c< 
these  is  a  dark  violet  or  black  ;  bat  colorless  glass  is  used  fur  the  t'<<"« 
wits  of  chandeliers,  and  they  arc  sometimes  given  a  reddish  tint  1^| 
f  :  tbera  thinly  with  gold-ruby.     Sticks  partly  overlaid  vi^| 

loss  arc  UHcd  in  a  similar  manner.  There  arc  always  accvta^^ 
laling,  in  the  glass-houses  and  other  shops,  piles  of  droppintrs,  ^iTlH 
{lows,  and  pieces  of  many  colors,  which  can  be  sold  fur  V-  t'i^o^| 

11  this  stuff  is  pounded  up  and  mixed  together  with  i.ioD^| 

«se  or  other  coloring  oxides,  and  is  remclted  in  a  special  f^H 
The  -woriunen  take  out  suitable  quantities  of  this  mass,  and,^| 
a  series  of  deft  manipulations,  form  it  into  sticks  about  as  thick  ^| 
one's  thumb. 

Very  thin  globes  of  about  the  size  and  shape  of  a  vitriol-flask  ufl 
made  from  the  same  dark  glass,  to  be  again  broken  up  into  ah«i^| 
which  can  be  packed  away  in  boxes.  The  manufacturer  coUB^H 
these  sherds  slightly  curved  plates,  such  as  are  used,  for  exaflp^H 
fooadations  for  broca<1es.  H 

The   shops  of   the   small-workers   are  of   the  sim    '  riot^B 

"Wherever  one  of  the  numerous  little  streams  makes  it  ly  ^H 

■rater-power  enough  to  drive  a  grinding  and  polishing  wheel,  ancnH 
Hm  BM>de«t  houses  scattered  along  the  mountain-slopes,  may  be  fooJI 
Hbe  establisbmeBts  of  these  industrials,  in  which  the  working  force  d 
the  whole  family  finds  active  employment.  The  artisan  boj»  hii 
rAticks  and  sherds  from  the  glass-house.  A  little  wood-fumace,  soinas 
■that  like  a  tinkers  furnace,  gives  facilities  for  heating  four  or  fiT«^| 
ihe  glass  sticks  .  which  are  taken  out  and  used  altematelvH 

the  ends  are  so  .\  the  fire.     The  softened  end  is  fastened  n^H 

by  a  pair  of  pincers,  drawn  out  a  little,  and  introduced  into  a  moli^f 
which  is  carved  the  figure  of  tho  object  into  which  it  is  designe^H 
be  formeil,  and  which  is  firmly  st.-imped  upon  it  by  closing  the  m^| 
and  the  application  of  pressure.  If  the  mold  is  too  cold,  the  form  1^| 
^  imperfectly  made  and  the  glass  will  be  brittle  ;  if  it  is  too  Im^^H 
kaas  is  liable  to  stick  in  it.  Fortunately,  it  can  be  easily  vnrl^^^l 
Kdtable  temperature.     The  molded  pieces  are  thrown  into  an  «Sl^| 
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d  afterward  polished  on  the  face  of  soft  wooden  whee 
led  with  Tripoli  dust.  To  speed  the  operation,  the  workman 
upon  the  piece  with  both  hands  and  gives  it  a  peculiar  rotary 
that  equalizes  the  stronger  friction  to  which  the  parts  nearest 
kct  are  exposed.  The  proper  application  of  this  movement  is  a 
of  knack,  and  is  founded  on  mathematical  principles,  which 
►car  when  the  object  is  rubbed  on  a  solid  base,  in  the  epioy- 
>e8  which  it  is  made  to  describe.  On  account  of  the  relatively 
le  rfijuired  for  the  operation  of  polishing,  the  smaller  articles 
lectcd  to  what  is  called  a  fire-polishing,  in  which  the  smoothly 
pieces,  imbedded  on  a  plate  of  clay  in  fine  sand,  are  heated  in 
till  their  surface  runs.  If  more  strongly  curved  plates  are 
to  form  a  rose,  for  Ln.stance,  the  disks,  f)reviously  prepared  by 
g  and  perforation  in  the  middle,  are  placed  in  funnel-shaped 
in  the  hot  muffle.  The  central  part  of  the  disk  sinks  on  being 
Tlie  hollowed  leaves  are  then  set  one  in  another,  in  the  order 
diminishing  size,  and   fastened  together  by  a  glass-headed 

r  Vion  of  the  design  is  formed  of  a  brass  plate  which  has 

i.  y  shaped  and  perforated.     Additional  decorations  are 

tj  niean.s  of  little  beads,  which  are  melted  off  in  the  glass-blow- 
Ip  from  thin  threads  of  glass,  and  find  their  places  in  minute 
the  plate.  Black  sealing-wax  is  added  to  heighten  the  gloss 
blackness,  as  well  as  to  cement  the  parts  together.  In  other 
ibler  figures  are  made  by  partly  polishing  or  by  etching  them 
the  smooth  background.  Iridization  of  beads,  buttons,  etc., 
I  much  in  vogue  for  a  few  years  past ;  by  this  process  tbo 
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that  it  wanted,  which  is  dependent  npou  «  very  well-defined  minimiUD 
thickiic-ss  of  tho  coatln;;.  lu  this  is  involved  a  qucstioo  of  inicrfcmicr* 
color*  "d  in  soap-bubblcs  an  ' 

of  Btc   .  be  an  exact  difference 

of  tho  light  reflected  from  the  upper  and  lower  Torfaces  of  the  coat- 
ing. Many  colors,  like  steel-green,  require  repeated  trials  to  b«  broagbt 
out  in  their  full  bcantj.  The  advance  that  has  been  made  in  thk  art 
baa  been  illnstrste<l  to  me  in  a  epecimen-sbcet  of  beads  which  are  do- 
aigned  to  make  trimmings  exactly  corresponding  in  color  for  sLlka  of  a 
T«ry  great  variety  of  f>bade& 

In  addition  to  the  glass  industry,  a  very  extensive  interest  ba 
developed  in  the  manufacture  of  brass,  bronze,  pinchbeck,  t:    . 
which  use  is  made  of  Tarious  galvanic  coatings  of   noetaL    Tbece 
branches  of  the  art  are  carefully  taught  in  the  indostrial  ec^'' 
Gabion/, —  Trantlat'cd  for  Uie  Popular  Science  Monthiy  J\rom  I 
ZcU. 


GEOLOGICAL  CLIMATE  IN  HIGH  LATITUDES.* 

Bt  C.  B.  WAEEING,  Pu.  d. 

THE  peculiar  climate  of  geological  times  has  hitherto  been  tr 
as  if  it  were  a  question  of  temperature  only.     Scientists  ha 
sought  the  cause  of  the  remarkable  warmth  in  arctic  region*,  but  haii 
left  untouched  other  questions  of  equal  and  perhaps  greater  impor- 
tance. 

One  e.in  hardly  contemplate  the  climatic  conditions  of  that  remole 
period  without  inquiring  how  there  could  be  other  than  a  great  differ* 
ence  of  temperature  between   the  summers  and  winters  of  lands  \ett 
than  8°  from  the  pole  ;  and  how  could  circumstances — environmetiCt 
— so  unlike  as  the  four  or  five  months  of  day  of  those  regions,  anJ 
the  twelve-hour  day  of  the  tropics,  fail  to  induce  great  specific  dif- 
ferences in  their  fauna  and  flora.     The  questions  spontaneotuly  arise : 
Is  it  possible  that  the  days  and  nights  in  high  latitudes  were  then  U 
they  ."ire  now  ?     Must  not  the  climate  have  been  warm  in  January 
as  well  as  in  July?    Must  not  tlie  influences  of  the  solar  rays — the 
actinic  force — have  been  distributed  through  the  year  with  at  least 
approximate  uniformity  in  high  as  well  as  low  latitudes?     It  is  the* 
questions,  as  well  as  those  of  tertiperature,  that  I  shall  consider 
paper.     I  propose  to  study  the  record  left  by  the  plants  and  u: 
which  lived  in  those  remole  days.     Some  of  their  more  obvious  ' 
ings  are  startling  enough.     Regions  whore  now  vegetation  i^ 
scantiest  character,  where  no  trees  exist  save  a  few  dwan'  v 
whero  the  winters  are  cold  almost  beyond  cndnraoce,  were,  as  lata  as 

*  Rc^d  before  tlie  Kctt  Tork  AcademT  of  Sdcnon. 
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Miocene,  cove«»d  witli  magnificent  forests  of  magnolias,  oaks,  cy- 
BDd   a  hundred  other  species.     In  more  remote  periods  they 
Dunded  in  plants  and  animals,  vhose  fellows  of  identical  species 
at  the  same  time,*  or  at  least  in  the  same  geological  period,  near 
the  equator. 

These  statements  are  bo  cxljaordinary  that  they  need  to  bo  os- 
taJ.IUKed  by  unanswerable  evidence.  Of  this  there  la  a  great 
.  mce. 
la  latitude  81°  40'  Captain  Nares  found  the  remains  of  corals  in 
Tist  quantities.  These  creatures  require  not  merely  a  warm  but  an 
equable  temperature.  Thijse  of  to-day  can  not  live  where  the  temper- 
Stan  falls  below  6G°  Fahr.  Sir  Charles  Lycll  says :  '*  The  same 
gOten,  and  to  some  extent  the  same  species,  of  Ammonites  are  fonnd 
ia  those  high  latitudes  and  in  India.  Remains  of  a  large  icbthyo- 
nams  were  brought  by  Sir  Edward  Belcher  from  latitude  77°  16'. 
Others  were  found  by  the  Swedish  expedition  in  Spitzbergen,  latitude 
W  W."  In  Dana's  "  Manual  of  Geology,"  under  the  heading  "  Cli- 
■ate,"  in  all  the  early  periods,  abundant  illustration  is  given  of  the 
tmiformity  of  climate  in  high  and  in  low  latitudes.  On  page  181  he 
sans  np  in  these  words  :  "  No  marked  difference  between  the  life  of 
Um  primordial  period  in  warm  and  cold  latitudes  has  been  observed  "  ; 
and  again,  on  page  253,  "  The  living  species,  from  30°  to  80°,  were  in 
,  the  same,  or  closely  allied." 
\lX  ia  unnecessary  to  multiply  proofs.  All  geologists  agree  that,  all 
be  world,  the  plants  and  animals  of  any  particular  horizon  were 
llngly  alike,  and  very  often  identicaL  The  living  species  to 
they  are  most  nearly  allied  are  pecoliarly  sensible  to  changes  of 
stnre. 
>  far,  therefore,  as  it  is  possible  to  judge  the  past  by  the  present, 
the  focsils  indicate  a  warm  and  uniform  temperature  almost  to  the 
poles,  such  as  is  now  found  in  regions  inhabited  by  similar  Epecics. 
Gcologistii  are  forced  to  this  conclusion.  In  that  wonderful  work, 
Profesaor  Dana's  "  Manual  of  Geology,"  it  crops  out  everywhere  : 
I^ige  2C6,  "  There  is  no  sufficient  evidence  of  cold  arctic  seas  "  ;  page 
880,  "  There  waa  little  difference  of  temperature  between  temperate 
aad  arctic  seas."  (See  pages  352,  452,  480,  488,  514,  521,  526,  etc.) 
AO  tell  tl»e  same  etory.  "  No  zones  of  climate."  Warm  arctic  seas 
an  the  year  round. 

It  may,  however,  be  thought  that  no  very  certain  conclusions  can 
he  drawn  from  these  facts,  because  the  identical  species  which  flour- 
Uwd  in  those  remote  times  are  no  longer  extant,  and  perhaps  they 

•  II  h  of  wmll  iniportince,  in  rcforence  to  those  questions,  whether  FTuxIct's  "  Homo- 
Uzjr"  I*  true  or  not.  If  true,  then  these  raine  spcciea  llrcd  first  in  high  latitudes,  and 
•ficrvard  )o  low,  or  viee  tena.  The  important  point  for  my  present  inquiry  i.%  that  the 
MBM  (peciaa  lived  and  flourished  in  places  where  life-conditions  now  are  so  extremely 
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were  not  >  <  m  t  Miive  to  coid  aa  are  tiieir  cloiely  allie<I  bqccSH 
There  is  hoiiil  i  ';  ce  in  Uiia,  but  itg  most  not  give  it  too  moch  weidi 
for  bII  progress  in  knowledge  of  tbe  world's  history  U  based  npoa  fl 
belief  that,  in  general,  corals  in  Palaeozoic  times  indicate  Mch  0(mI 
tio&s  as  exist  where  we  now  find  corals  ;  saorians,  where  we  bow  ^H 
Marians  ;  trccfcrna  where  we  uow  find  tree-ferns  ;  and  so  of  oul 
organisms.  As  soon  as  wo  leavo  this  principle,  we  are  at  eca  withM 
a  compass,  and  almost  without  a  star  to  guide  us.  Tbero  is  dSffl 
(--''-  of  the  warmth  of  clim:ite  in  tbe  Tertiary,  and,  if  this  be  M 
t  ,  there  will  hardly  bu  dispute  as  to  the  climate  of  tbe  «arlifl 

periods.  Plants  of  living  species  which  require  not  only  a  mild  tea 
pcratnre,  but  one  of  great  evenness,  have  been  fotmd  in  very  h>M 
latitudes.  In  Spitzbergen,  latitude  78°  5G',  there  have  been  foand  iH 
remains  of  a  Miocene  flora  remarkable  for  its  variety  and  laxaritstifl 
One  species,  Libocedms  decurrtna  (Heer),  now  lives  with  theredvooll 
of  C^if omia ;  another  now  occurs  in  the  Andes  of  Chili ;  whiiefl 
third,  according  to  Dr.  Gray,  is  the  common  Taxodiur  Teuol 

the  Southern  States.     In  Greenland,  latitude  70°,  were  f  ■  ;^noli^ 

and  eamias.*  All  these  require  not  merely  a  warmth  hit  an  etauuM 
oj"  Uniperature  that  in  such  high  latitudes  is  extraordinary ;  extradfl 
dinary  and  incomprehensible,  if  then,  as  now,  the  solar  beat  vifl 
wholly  shut  oat  for  more  than  four  months.  It  will  help  to  reoilM 
the  difficulty  of  a  uniform  climate  in  regions  75°  to  60**  from  til 
equator,  if  wc  consider  what  now  would  be  tbe  effect  of  a  four  moDtfl 
night  covering  the  torrid  zone,  and  remember  that  the  cold  o|^^H 
countries  is  not  due  to  their  position,  but  to  the  absence  of  tbcHH 
rays  caused  thereby.  The  accumulated  beat  of  summer,  great  u  It 
is  at  the  equator,  would  soon  be  radiated  into  space,  and,  when  the  na 
returned,  not  a  living  plant  or  animal  would  remain  to  greet  it.  1 

The  effect  would  be  no  less  fatal  if  the  long  nights  occurred  hm 
rono  extending,  say,  20°  north  or  south  of  the  Gulf  States.  Cenndfl 
the  effect  produced  now  by  a  slight  lengthening  of  the  night,  and  thfl 
say  how  complete  would  be  the  destruction  if  the  night's  dandfl 
was  increased  from  a  few  hours  to  four  months  1  I 

In  geological  times,  if  the  axis  of  the  earth  had  its  present  tl 
liquity,  tbe  midwinter  nights  in  Spitzbergen,  where  the  plants  I  haM 
mentioned  were  found,  were  four  months  long.  The  resulting  chanril 
of  temperature  must  have  been  very  great  At  tbe  present  time  thl 
ore  enormous.  Captain  Nares  f  says  that  the  thermometer  at  liis  wil 
ter  qnarters  fell  in  March  to  — TB'T*.  For  thirteen  consecutive  daysfl 
showed  —59°  ;  for  over  five  days  —601."  The  variation  between  tbfl 
and  summer  must  be  something  enormous,  for  Mr.  Moech  has  sbowul 
his  paper  on  "  Solar  Ileat,"  published  in  the  "  Smithsonian  Conlributiofl 
to  Knowledge,"  that  the  amount  of  beat  from  the  sun  received  in  liigH 

*  Dana,  "  Manual  of  Oeologjr,"  revlacd  edition,  p.  624.  ^^M 

f  Captain  Nares's  report  in  "Nature,"  vol.  it,  p.  Sa.  ^^^| 


dlUqtiTty  of  the  earth'h  axis. 

nndonbtedly  wafl  greatly  modified  by  the  latent  heat 
ounding  ocean,  and  by  the  inflow  of  ocean-currents.  Bat  the 
pacity  for  giving  off  heat  exists  now,  and  the  same  currents 
e  to  flow  ;  yet  in  Spitzbergen — a  not  large  island,  surrounded  by 
expanse  of  water — the  cold  is  very  intense.  The  specific  heat 
•  has  undergone  no  change  ;  so  far  as  that  is  concerned,  the 
ding  ocean  does  as  much  now,  as  then,  to  make  the  Spitz- 
■winters  mild. 

the  Gulf  Stream,  or  the  Japan  Current,  in  those  remote  times, 
greater  flow  than  now  ?  Their  effective  cause  is  the  difference 
polar  and  tropical  temperature.  If  this  was  nothing,  the  flow 
s  nothing.  In  geological  times  the  difference  of  the  tcmpera- 
lust  have  been  small,  since  the  same  species  of  plants  and  ani- 
ttended  from  the  tropics  to  as  near  the  poles  as  has  been  ex- 
Hencc  the  flow  of  these  streams,  to  say  the  least,  could  not, 
times,  have  been  greater  than  it  b  at  present. 
ether  100°  is  an  overestimate  of  the  difference  between  the 
and  winter  temperature  at  Spitzbergen,  due  to  the  long  days 
bte,  it  is  certain  that  the  sun  produces  a  great  effect  upon  the 
ture  in  high  latitudes.  Whatever  other  thermal  influences 
fve  existed  in  the  Miocene,  or  in  other  and  earlier  periods  of 
r,  their  effect  was  no  greater  in  winter  than  in  summer.  Ad- 
it to  have  been  the  same — a  matter  of  gjeat  doubt — the  tcm- 
s,  as  the  nights  grew  longer,  must  have  fallen  until  it  reached 
at  which  the  loss  of  heat,  by  radiation  into  space,  was  just 
that  brought  in  by  the  ocean-streams,  and  by  such  aSrial  cur* 
I  might  blow  from  warmer  regions.*     In  summer  there  w« 
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llie  fact  of  t}i<  '  toocc,  not  dw&rfcd  and  bcaoO^H 

with  greatness  of  uicc  of  growth,  scorns  to  o^^H 

■liat  there  oould  not  have  been  a  total  cessation  of  solar  heat  H 
pnoDths  in  winter,  and  an  unintorriipted  inSux  for  months  in  Rnminfl 
Dn  other  words,  the  evidence  of  plants  and  animals  points  to  tho  it| 
■kaaoe  of  present  long  daj's  and  nights. 

>       UowcTor  it  may  be,  as  late  as  the  Tertiary,  geologists  are  sgn<ta 

that  at  least  to  tho  end  of  the  Pabeozoic  there  is  a  lack  of  anj  irnfifl 

Ltions  of  tones  of  climate,*  or,  to  put  it  in  another  form,  that  tbertV 

rlrvidenoe  only  of  evenness  of  climate.  I 

I  next  inquire,  \Vbat  is  indicated  as  to  the  length  of  the  arctic  dfl 

by  the  effects  of  light  upon  plants?  V 

In  all  discussions  of  these  curious  facts — at  least  so  far  as  I  haTeaeefl 

— no  attention  has  been  paid  to  the  effect  upon  vegetable  and  soidfl 

life,  of  the  great  difference  between  the  length  of  the  days  and  niglfl 

in  high  and  low  latitudes,  even  thoagh  the  temperature  were  kqit  ifl 

In  Spitzberg(>n,  for  example,  the  sun  shines  uninterruptedly  for  fo9 

months,  and  for  an  eqoal  time  its  rays  are  cut  off,  while  in  tropicv 

regions  a  day  of  twelve  hours  is  followed  by  a  night  of  the  sunt 

ykngth.     In  the  temperate  zone  the  day  is  at  most  but  a  few  limn 

Bougcr.     If  the  earth's  axis  in  preglacial  times  was  inclined  2S|°,  thtj 

name  inequality  prevailed  then.     Light  is  as  necessary  to  plant-life  fl 

heat,  and,  in  respect  to  the  character  of  the  polar  day,  its  evidcpcaM 

more  important,  since  light  is  affected  only  by  the  inclination  of  tH 

earth's  axis.     The  flow  of  the  Gulf  Stream,  the  lay  of  the  land,  ortH 

piclative  amount  and  arrangement  of  the  land  and  water — mattersH 

Kreat  moment  when  considering  questions  of  temperature — have  H 

effect  whatever  upon  the  length  of  the  day,  or,  in  other  words,  opflB 

the  mode  of  light  distribution.  m 

Mr.  Darwin  and  his  followers  have  called  attention  to  the  inflaeoH 

of  environments  in  destroying  old  species  and  in  the  prodactico  fl 

new.     In  view  of  all  that  they  have  established,  it  seems  iocreditfl 

that  species  identically  the  same  could  have  lived  and  shown  luxuriid 

growth,  say  in  Spitzbergen  and  Florida,  through  thousands  and  mifl 

ions  of  years,  unaffected  by  such  difference  as  now  exists  in  the  lesglfl 

of  the  days  and  nights.     The  arguments  against  the  reality  of  such  ■ 

difference  become  stronger  when  wo  reflect  that  in  both  high  and  Icni 

latitudes  there  were  from  period  to  period  enormons  changes  in  6}ie- 

cies,  old  ones  passing  away  and  new  ones  appearing,  not  once,  nof 

twice,  but  a  great  many  time^,  and  yet  at  each  epoch  the  new  gpecie*, 

•  Duii'a  "  Manual  of  Geology,"  third  oiitioa,  puge  SflJ,  txy* :  *•  If  we  ■<'••  ■«»  mb^ 
cIufIods  from  tlie  fact*,  it  miut  be  that  tho  tcmperavire  of  the  arctjc  vm-  'W 

from  that  of  Europe  and  America.     Through  the  whole  faemi«ph<re— ac.j -..'  ^fl 

world — there  waa  a  genial  atmosphere  "  (and  corrcspondinx  oondilioa*  M  to  •<tiBle  Ifl 
fluenoe)  "  for  one  uniform  type  of  vegetables,  and  there  were  genial  aatet*  for  eoctii  mP 
braohiopodt." 
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the  shores  of  the  Arclio  Ocean  to  tho  coasts  of  Bolivia,  were 
in[<arywb«re  largely  the  Bamc ;  always  enongh  of  identical  species  to 
■^■^t  arctic  and  tropical  environments  were  essentially  alike.  It 
WJI^fiS  possible,  still  more  incredible  that  in  later  times — say,  in  the 
SCooene — species  which  originated  in  Spitsbergen  and  upper  Green- 
Ited  oould  migrate  to  low  latitudes,  and  still  show  no  change  in  spe- 
Bc  characters. 

It  certainly  was  to  be  expected  that  conditions  so  unlike — I  refer, 
-  ■"   -inly  to  the  long  da3'8  and  nights — should  have  been  attended  by 

diverse  plant-life. 
j^^^o  belief  that  such  would  have  been  the  case  is  strengthened  by 
iBrHct  noticed  by  Mr.  II.  C.  Watson,  and  quoted  approvingly  by 
Mr.  Darwin  in  his  "Origin  of  Species,"  that,  "in  receding  from  polar 
toward  equatorial  latitudes,  the  Alpine  or  mountain  floras  really  be- 
aome  less  and  less  arctic" 

But,  were  they  truly  arctic,  and  identical  with  those  now  in  Spitz- 
Iwrgen,  such  floras,  accustomed  to  a  hibernation  of  nine  months,  might 
irdl  be  indifferent  as  to  where  that  time  was  spent,  whether  in  the 
jold  and  continuous  darkness  of  an  arctic  night,  or  in  the  cold  of  a 
rtnter  on  a  low-latitude  mountain-top.  On  the  other  hand,  the  plants, 
i,  g.,  of  the  Carboniferous,  wore  not  arctic  plants,  but  were  warm-tera- 

KVe,  if  not  tropical,  and  there  was  no  arctic  cold,  but  "a  warm, 
t,e<|uable  atmosphere,"*  in  which  they  "flourished  luxuriantly."! 
liaolher  corroborative  fact  is  found  in  the  peculiar  structure  of  certain 
MMt-glacial  arctic  trees.  A  conifer,  found  standing  in  latitude  72^°, 
Md  of  poet'glacial  origin,  was  brought  to  England  by  Sir  E.  Belcher, 
rhere  Sir  William  Ilooker  made  a  microscopical  examination  of  its 
llmctnre.  He  found  that  it  differed  remarkably  from  any  other  coni- 
Icr  with  which  ho  was  acquainted.    Each  annn.il  ring  consisted  of  two 

»IC8  of  tissue  :  the  inner  zone  teas  narrow,  of  a  dark  color,  formed 
bore  slender,  woody  fibers,  with  few  or  no  disks  upon  them  ;  the 
tater  sone  was  bro.ider,  of  a  pale  color,  and  consisted  of  ordinary 
,abes  of  fiber  of  wood  marked  with  disks  such  as  are  common  to  all 
lonlfene.  These  characters  he  found  in  all  parts  of  the  wood.  They 
largest,  ns  he  says,  the  annual  recurrence  of  some  special  cause  that 
nodifled  the  first  and  last  formed  fibers  of  each  year's  deposit,  and 
■his  cause,  he  thinks,  is  found  in  the  peculiar  conditions  of  an  arctic 
Jimate,  where  the  days  were  at  first  very  short,  a  few  hours  only 
l)f  mnshine.  Then  the  first  and  imperfectly  developed  fibers  were 
'onned.  As  tie  days  grew  longer  and  longer,  and  the  solar  rays  at 
ast  became  continuous,  the  woody  fibers  became  more  perfect,  and 
rcre  studded  with  disks  of  a  more  highly  organized  structure  than 
ire  usual  in  the  natural  order  to  which  this  tree  belongs.  { 

''  '■         n  is  nearly  h"  farther  north,  such  or  similar  effects 
iti.  --plves  there  in  greater  intensity  in  the  conifers  of 

•  Ptoi.       t  Ljrell.        X  See  thU  account  In  Croll'a  "Climate  »nd  Time,"  pp.  284,  268. 
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WtuAj  goological  times,  if  the  same  caiues  then  existed.  Wlicthtrlli^l 
hftTo  beeo  spocialiy  fioarcbod  for,  I  do  not  knov ;  bat  thctr  abKO«i,fl 
cstaltUabed,  would  Btrengtbcn  tbo  >  '         '  '     'tu  cl 

arctic  climate  wLicb  produced  such  a  ,  !i<]tm4 

exist  in  tlie  time — many  thousand   yeara  earlier — when  libooialnn, 
magnolia,  and  zamia  were  denifena  of  high  latitades.  ^ 

There  are  other  facts  whoso  tondcnoy  is  in  the  same  dlrectioa.     H 

It  is  admitted  by  nil  that  the  climate  in  the  earlier  goological  tijn« 
and  down  to  the  end  of  tbo  Miocene  was  warm  tbrongb  the  whoM 
year.  If,  therefore,  the  earth's  axis  was  then  inclined  23^''  as  now.Ufl 
plaots  of  Spitzbcrgcn  and  other  high  latitudes  must  bn^  '3 

creiy  year  of  their  existence  more  than  four  consucuti\'  ^M 

out  a  ray  of  sunshine,  and  surrounded  by  an  atmosphere  moict  aafl 
warm.  ■ 

Their  condition  resembled  that  of  plants  in  a  warm,  dark,  and  moilfl 
cellar.  Modem  rcgctation  so  placed  soon  bloax^bes  and  dies.  Tol 
doubtedly  it  was  possible  for  a  specially  adapted  flora  to  exist  uoja 
such  circamstancea.  And  a  special  flora  b  what  we  should  oxpeafl 
But  the  flora  of  Spitxbei^en  was  not  special ;  it  was  cosmopolitan  ia  afl 
the  earlier  periods,  and  in  the  Miocene  some  of  the  identical  spetiM 
flourished  there  with  "  amazing  luxuriance,"  whose  descendants,  wiH 
specific  character  unchanged,  arc  now  found  in  the  Southern  States  al 
our  own  country.  It  seems  to  me  that  this  is  presumptive  eyidence,  fl 
not  demonstration,  that  as  late  as  the  Miocene  the  long  arctic  nigbH 
were  unknown.  H 

MoreoTcr,  this  very  luxuriance  of  foliage,  which  so  surprised  Ljefl 
and  other  geologists,  tends  to  tlio  same  conclusion.  It  is  a  matter  cH 
common  observation  that  plants  exposed  to  the  full  force  of  the  sanV 
rays  have  smaller  leaves  than  others  of  the  same  species  which  are 
somewhat  protected.  It  would  eeem  as  though  Nature  compensatt^ 
for  the  inferior  intensity  of  the  solar  action  by  giving  more  surfMl 
to  be  acted  upon.  Now,  since  the  intensity  of  the  sun's  rays  varies  M 
the  cosine  of  the  latitude,  it  is  evident,  in  case  the  sun  nnderw«|Mfl 
change  in  declination,  that,  while  the  length  of  thp  day  in  Spitztj^^l 
and  Florida  would  be  the  same,  the  intensity  of  the  light  in  the  1at^| 
would  be  almost  double.  Hence,  if  the  earth's  axb  really  wax  nuaifl 
or  quite  perpendicular,  with  the  same  conditions  as  to  moisture  aH 
warmth,  we  ought  to  look  for  greater  breadth  and  '  '  f  leaves  fl 
Spitzbergen  than  in  regions  much  farther  sonth,  aip.  1  them.     \ 

I  know  of  but  one  fact  in  the  geological  record  which  seoms  to 
point  to  the  existence  of  changing  seasons.  Fossil  exogenous  trees  of 
very  early  times  have  been  found  with  wcll-dcvclopod  growtlwiBg^ 
and,  as  these  are  usually  attributed  to  scisonal  changes,  it  has  beeaaaiii 
that  they  prove  the  existence  of  seasons  ;  and,  as  these  ane  dae  to  di* 
obliquity  of  the  earth's  axis,  any  inference  to  the  contrary  from  othtr 
facts  must  be  wrong.     But  growth-rbgs  do  not  of  necessity  indie 
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miLer  aed  winter.  Tbey  may  occur  several  times  in  a  Bummer,  or 
t  St  all,  or  once  in  several  years,  or  where  there  is  absolutely  no 
Inge  oC  seasons.  I  have  seen  a  bard  and  woody  stem  of  Chenopo- 
Mm  etUtuni,  not  more  than  four  months  from  the  seed,  in  which  were 
fhl  wellfonned  rings.  Dr.  Gray  says  there  is  "  a  woody  Phytolacca 
lidl  makes  at  least  twice  as  many  layers  as  it  is  years  old,"  and 
It  ojcads  require  several  years  for  one  layer.  The  orange  and 
BOO,  in  green-houses,  where  seasons  can  hardly  be  said  to  be  known, 
m  riogs  as  well  defined  as  those  of  oar  forest-trees.  On  the  Ama- 
B,  as  may  be  seen  in  a  collection  of  woods  now  in  Yassar  College, 
I  rings  are  very  apparent  in  some  species,  while  in  others  equally 
Ogenoos  none  can  be  seen.  The  mangrove,  which  grows  in  the 
>pic«  on  the  sea-shore  between  high  and  low  water  mark,  where  by 
possibility  can  there  be  any  annual  change  either  in  temperature, 

En  wet  to  dry,  has  the  rings  well  developed.*  These  facts  suffice 
V©  that  the  existence  of  growth-rings  is  independent  of  the  ex- 
i  of  seasons. 
I  think  it  must  be  admitted  that  the  teachings  of  geology  are  in 
nnony  with  what  would  have  been  the  climatic  conditions  in  high 
itades  if  the  axis  of  the  earth  was  then  perpendicular  (or  nearly  so) 
the  ecliptic,  provided  that  in  some  way  the  temperature  could  have 
CO  kept  up  sufficiently.  And,  if  there  be  anything  in  the  influence  of 
Tironment«,  the  lack  of  results  corresponding  to  days  and  nights  so 
fercnt  as  those,  e.  g.,  of  Spitsbergen  and  Florida,  is  evidence  that  the 
ys  and  nights  in  those  countries  did  not  differ  then  as  they  now  do. 
there  was  no  such  difference,  the  earth's  axis  then  did  not  incline  as 
doea  at  the  present  day. 

The  tilting  of  the  earth,  or,  in  other  words,  changing  the  direction 
its  axis — if  gradual — would  occasion  no  perceptible  disturbance. 
ke  no  conclusion  is  to  be  drawn  from  the  absence  of  traces  of  such 
Btadysm  as  would  have  attended  a  change  of  the  geographical  posi- 
WPttt  the  poles.  The  latter,  however  slowly  brought  about,  would 
M  necessitated  a  change  in  the  position  of  the  equatorial  protuber- 
^  or,  if  the  crust  was  too  rigid  for  that,  a  change  in  the  ocean  suf- 
Hit  to  overwhelm  the  land.  The  only  possible  effect  of  an  increase 
Hb  obliquity  of  the  axis  would  be  an  increase  in  the  length  of  the 
H  and  nights  in  high  latitudes  followed  by  corresponding  climatic 
Hgos.  These  would  have  registered  themselves  in  the  plants  and 
Hftla  of  high  latitudes,  while  near  the  equator  the  effect  would  be 
Hdjr  perceptible.  Days  and  nights  in  low  latitudes  would  be  only 
^bly  affected,  consequently  animal  and  vegetable  life  would  con- 
H  as  before.  It  is  corroborative  of  such  a  tilting,  that  the  plants 
Hnimala  in  high  latitudes,  which,  till  near  the  end  of  the  Tertiary, 

Hm  "Amrriaa  Juurntl   of  Sdeoce,"  1878,  Article  XTjY,  "Is  the  Existenoe  of 
^KAap  In  the  Exogenous  Plmt  Proof  of  Alternating  Seasons  ?  "  by  the  present 
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bail  been  the  samo  m  in  low  latitodcs,  liccamo  whoHj  rh«tg<Hi  to  ten 
bpodM  afUT  (he  Tcrt'iATj,  wbilo  ihiMc  in  lutr  lAtitmlcs  rumain  u  thej 
■iren  in  general  cbaract«r,  and,  in  aome  cues,  the  identical  tpccia  jtl 
|Mii«i«e. 

In  onr  Southern  Stat<'S,  for  example,  the  flora  b  clos- 
_IU>d  as  to  »omc  species  identical  with,  those  of  the  Miocv...  . 
■•gioos.     From  tbe  Miocene  back,  the  geological  record  tcUa 
conditions— environments —  "  •'•!. 

So  far,  therefore,  as  get.  -  icnce  appeus  to 

■bo  all  one  way,  and  I  tbink  I  am  justified  in  saying  that  th«  coDclnm 
~to  wbich  it  points  voald  be  readily  adopted,  were  it  not  for  nacoM 
derived  from  another  science. 

Aiitronnmcrs  say  that  a  permanent  change  in  the  inclination  of  iW 
earth's  axis  by  mcjuis  of  any  force  known  to  science  is  irapocaiblft 
We  know,  buwcvcr,  very  little  of  the  means  by  which  oar  syst«m  trw 
kbrongbt  into  ita  present  state. 

r  The  only  theory  that  attempts  to  explain,  on  pnrely  mecbani«l 
principles,  the  existence  of  the  solar  system  ia  the  nebular  hvpothciii 
in  some  of  its  forms,  although  even  that  requires  a  self-i>xii>tent  CBtitf 
back  of  it.  According  to  this  hypothesis,  the  earth  and  moonvm 
once  one  body,  which  revolved,  of  course,  on  one  axis.  At  some  re- 
roiote  time  a  separation  occurred.  But  no  force  of  svuUion,  v"  •'  ■ 
Rbe  raoon  was  merely  left  behind  as  the  mass  contracted,  or  Tt 

Ips  Mr.  Darwin  tbiuks,  it  was  thrown  off  after  the  eartb  had  )• 

a«olid,  and  pushed  back  to  its  present  distance,  could  afTect  tin         - 

of  rotation,  or  tbo  direction  of  the  axes.    On  mechanical  pri 
Ltho  moon  when  it  left  the  earth  must  have  moved  in  the  plane  of  tins 
Fearth's  equator,  aud  the  three  axes — that  of   the  earth,  that  of  the 
lunar  orbit,  and  that  of  the  moon  itself — must  have  been  parallel  to 
each  otlrer.     But  such  is  not  the  case  now.     The  axis  of  the  r ; 
inclined  about  1°30',  that  of  its  orbit  6°  9',  and  that  of  the  ear. 
It  ia  evident  that  at  some  time  the  axes,  or  some  of  them,  bavts  undei^ 
gone  a  change  of  direction.     On  purely  mechanical   principles,  the 
change  did  not  occur  before  the  earth  and  moon  separated,  nor  at  the 
moment  of  separation,  nor,  in  fact,  at  any  time. 

Astronomy,  therefore,  proves  too  much  !     It  proves  that  the  pre»- 
ent  condition  ia  not  eternal  ;  tbat  tbo  earth  was  not  created  with  lt> 
present  oblique  axes — in  fact,  that  normally  it  was  p 
the  ecliptic  ;  and  that,  once  in  any  position,  it  was  imj' 
become  more  oblique  "  by  any  force  known  to  science."    To  all  of 
which  those  of  us  who  are  not. astronomers  can  only  answer  :  "  What 
you  say  may  all  be  true,  but,  nevertheless,  the  earth's  axis  is  inclbsd, 
and,  if  we  can  not  show  the  cauae — an  inability  which  oxten 
great  many  other  things — our  business  is  to  discover,  if  we  ■ 
time  when  it  became  inclined.    It  is  not  a  question  of  possibilii 
of  chronology."  ^^^M 
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'act  Uiat  tltc  earth's  axU  has  a  different  obliquity  from  that 
oon  proves  \hax  a  change  occurred  in  the  one  or  the  other 
-  -  ntioti  ;  and,  since  the  moon  remains  so  nearly  in  the 
1,  it  must  have  been  the  earth  that  was  changed.  The 
^y  of  biological  conditions  in  all  latitudes  indicates  that  the 
bliquity  had  not  been  attained  in  Archiean  time,  nor  in  Pal»- 
r  in  3Ic?ozoic,  nor  in  the  Eocene,  nor  in  the  Miocene,  nor  in 
i!r  Pliocene  ;  then  comes  a  blank  during  which  the  Glacial 
ne  and  vreot,  and,  when  again  the  record  begins  to  be  legible, 
,  for  the  first  time  in  the  world's  history,  indications  of  alter- 
Mona.* 

IV  of  all  these  facts,  it  seems  most  probable  that,  in  that 
wnral,  the  Glacial  epoch,  or,  more  largely,  between  the  end 
jOCcne  and  the  beginning  of  the  Champlain,  that  movement 
which  gave  the  earth  seasons,  unequal  days  and  nights,  and 
nlATged  its  limits  of  inhabitability. 
[nircs  no  argument  to  show  that  aa  asis  nearly  perpendicular 

Et  for  the  otherwise  inexplicable  evenness  of  geological 
longh  the  Gulf  Stream,  or  other  currents,  might  bend  the 
temperature  at  any  point  would,  with  such  an  axis,  have 
tant.  The  conditions  as  to  light  and  actinic  force  would 
same  everywhere,  save  the  variation  due  to  greater  or 
Hie.  All  this,  however,  is  compatible  with  great  cold  ;  hence  it 
[o  inquire  why  the  polar  climate  was  so  warm.  Many  theories 
in  advanced  to  solve  this  problem.  I  have  neither  space  nor 
tiaoaes  them  now,  and  will  only  say  that  six  or  seven  of  the 
ne«  are  ably  treated  by  Searles  V.  Wood,  Jr.,  in  the  "Goo- 
lagazine"  for  September  and  October,  1876;  also  by  Dr. 
hia  "Climate  and  Time."  Dr.  Croll's  own  theory  I  have  dis- 
t  large  in  "  The  Three  Climates  of  Geology  "  ("  Penn  Month- 

Iuly,  and  August,  1880),  and  have  there  pointed  out  what 
Insuperable  objections  to  it.f 
p  Whitney  has  lately  put  forth  another  theory,  attributing 
|rmth  to  the  sun  itself  being  hotter  in  geological  times 
bably  were  soncs  of  dimstc  m  ttic  Utter  half  of  the  Tcrtiarj,  or  at  IcMst 
but  thcjc  are  quite  compatible  with  tho  absence  of  scasong.  since,  with  a 
lar  alia,  temperature,  bowever  it  might  differ  on  different  pnrollels,  would  bo 


ng  the  above  I  have  read  Professor  Wocikora  article  in  the  "American 
:"  for  March,  1886,  entitled  "  An  Examination  of  Dr.  Croll's  Hypotbe- 
I  Climate*."  It  is  a  careful  testing  of  Dr.  Croll's  theories  by  applying 
Ifaots,  a>  to  Bummor  and  winter  ralHations  of  climate.  lie  shows  that  no 
|ditt  as  Dr.  Croll's  Ujcorics  demand,  lie  sums  up  bis  concltuions  (page 
"Tlie  main  points  on  which  rests,  so  to  sny,  the  wliolc  fabric  in  ita  expla- 
inn  and  geological  climates  gencmlly — the  influence  of  winter  in  aphelion 
idlon^-Juring  high  eccentricity,  and  the  calculation  of  temperatures  in  pro- 
\m  Mm-hoat  receired,  are  luifortunatoly  fallacious."  The  aUicle  will  well  rcpsj 
of  geologfcal  climate  for  ita  careful  study. 
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rllian  it  now  is.     All  cooclosioois,  howorerj  in  regard  to  tltc  ran'*  nH 
locr  tempcraturu  must  l>o  hjrpothetical ;  but,  if  it  be  •  gMeouB  bodj, 
ui  BoggesU'd  by  1*    '  >.  has  been  growing  bott«ril)M| 

Mime  it  bos  bi-cu  ^     To  this,  aa  to  all  utbcrtkm^ 

Bicretofore  advanced,  there  lies  the  Berioas  objection  tliat  thej  igo^l 
Bbo  world-wido  uniformity  of  light  and  actinic  force,  and  nu  tiic^| 
BLat  fails  here  can  be  satisfactory.  H 

I  A  perpendicular  axis  alone  docs  not  account  for  the  warmth  b  M 
Har  regions.  On  tho  contrary,  M'ith  such  an  axis,  ihey  would  receS 
during  the  year  lc«8  heat  than  tbey  now  do,  and  hence  Dr.  CroU  bffl 
klliat  a  perpendicular  axis  would  mnkc  tho  polar  climate  leoa  gndH 
rJDis  is  true,  if  temperature  depends  solely  on  the  amount  of  fa^| 
reopivcd.  But,  as  every  one  knows,  it  depends  far  more  upon  iH 
^monat  retained.     Green-houses  and  drying-houses  n;  'uicofl 

PVortabl J  warm  when  the  mercury  without  indicates  a  !  'realH 

frvezing.  The  solar  rays  readily  enter  through  the  glass,  and  nrelfl 
>«orbe<l  by  the  floors,  walls,  etc,,  while  the  heat  radiated  back  is  nnalfl 
Ro  escape.  Many  substances  possess  this  property,  and  Pn^M^B 
B^dall  has  shown  that  among  thera  arc  carbonic  acid  and  aqonfl 
Arapor.  ■ 

In  the  present  state  of  our  knowledge,  it  is  impossiblo  to  foH 
Mven  an  approximate  estimate  as  to  the  actual  amount  of  carbon  stCffl 
Rn  the  earth's  crust  as  graphite,  coal,  lignite,  bitumen,  petroleum,  eUP 
but  it  must  be  many  times — probably  many  hundred  times — greater 
than  that  now  remaining  in  the  atmosphere.     All  those  forma  of  car- 
bon are  directly  or  indirectly  of  vegetable  origin,  and  henoe  it  com 
existed  in  the  form  of  carbonic  acid.     It  has  been  said,  however,  ibit 
60  much  CO'  Wixs  not  found  in  the  air  at  any  one  time,  bat  that  it  tm 
given  out  by  volcanoes  just  about  fast  enough  to  take  the  place  *f 
that  which  w.as  stored  in  tho  earth's  crust.     But,  as  Profeasrr 
remarks,  volcanoes  do  not  originate  this  gas  ;  they  give  it  out  u:_ . 
their  fires  come  in  contact  with  limestone,  and  this  occurs  but  ranij 
now,  and  was  still  more  uncoramon  iu  Palteozoic  times.f 

It  appears,  therefore,  that  at  some  remote  period  all  the  carlw>n 
which  has  since  been  a  portion  of  animal  or  vegetable  forms,  cxi»tcd 
as  free  carbonic  acid,  and  formed  a  part  of  tho  then  atmospUera 
With  the  beginning  of  plant-lifo  a  process  of  elimination  comroen«d. 
It  continued  till  about  the  close  of  the  Tertiary,  when  the  :■ 
taken  out  by  living  forms  and  that  restored  to  the  atmosphere  l.,  --.-^ 
composition  became  equal — a  condition  which  still  exists.  ■ 

The  CO*  is  now  diffused  with  great  uniformity  over  tho  earth,  irnlr 

•  For  proof  of  this  carious  paradox,  di»eoTered  by  Mr.  J.  H,  Lunc,  act  "  Atarthsa 
Joontal  of  Science,"  July,  1880 ;  alao,  Xeircomb'i  "  Ajtrononij,"  p.  Boa. 

I  "  Maniml  of  Geology,"  p.  BC3.     Some  tbink  tlut  tbcra  luu  ' 
CO*  from  interstcUcr  space.    Thla  appears  to  bv  too  bypotUctical  tti  .        l:_ 

Mgomcnt.  ^^^^ 
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Ear  lack  of  reason  to  the  contrary,  we  must  believe  that  it  was  equally 
adform  io  geological  times.  It  acted  aa  glass  does  in  a  green-house  ; 
it  retained  the  heat  radiated  from  the  earth's  surface,  and  consequently 
^SQcc'd  B  rise  in  temperature.  This  increased  in  a  higher  ratio  the  ca- 
of  the  air  for  water,  and  that  in  its  turn  aided  still  further  in 

RjDing  the  heat,  and  of  course  made  the  climate  warmer.  In  this,  I 
ik,  Iit!S  the  secret  of  the  warm  climate  in  high  latitudes  in  those 
J  times,  the  otherwise  cold  polar  regions  being  protected  by  this 
loublc  "  blanket."  The  effect  of  such  a  covering  is  well  set  forth  by 
hofosBor  Tyndall  in  "  Ileat  considered  as  a  Mode  of  Motion,"  pp.  405, 
100.  I  quote  only  one  sentence  :  "  The  removal,  for  a  single  summer 
light,  of  the  aqueous  vapor  which  covers  England  would  be  attended 
iij  the  destruction  of  every  plant  which  a  freezing  temperature  could 

contrast  with  this,  I  add  one  illustration  of  the  temperature 
ible  were  tho  earth  covered  with  a  "  warm  blanket "  equal  in  heat- 
ing power  to  glass.     I  quote  from  Professor  Langley's  summary 
'ork  on  Mount  Whitney  to  ascertain  the  amount  of  heat  the  sun 
to  the  earth  :  "  On  the  summit  of  Mount  Whitney  the  tempera- 
in  a  blackened  copper  vessel,  covered  by  two  sheets  of  common 
dow-glass,  rose  above  the  boiling  point.     With  such  a  vessel  water 
be  boiled  in  the  snow-fields  of  Mount  Whitney  by  the  direct  solar 
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Besides  carbonic  acid  and  water,  there  probably  were  in  the  early 
llaKMq>bcre  other  gases  and  vapors.  Ammonia  would  produce  thirteen 
bnea  the  effect  of  CO'  at  the  same  density,  and  marsh-gas  four  and 
ne  half  times,  and  so  of  others  ("  Heat  as  a  Mode  of  Motion,"  p.  302). 
nrhateTcr  there  was  of  these,  their  influence  tended  to  increase  the 
blanket."  The  amazingly  slow  change  of  temperature  in  the 
B  finds  a  reasonable  explanation  in  the  effect  of  those  gases 
in  the  atmosphere. 
feasor  Tyndall  tias  shown  that,  commencing  with  a  vacuum,  and 
ig  a  small  number  of  very  small  increments,  the  absorption  is  sen- 
proportional  to  the  increments,  but,  as  the  quantity  increases,  the 
ation  from  proportionality  augments  (idem,  p.  356)  ;  at  length  a 
ition  is  reached  in  which  further  increments  produce  very  little 
:l.  Tlio  converse  must  also  be  true.  Commencing  with  a  great 
t  of  the  gas,  or  vapor,  a  very  great  number  of  decrements  will 
eedcd  tx)  produce  any  sensible  effect ;  then  a  smaller  number,  and 
,  antil  toward  the  end,  and  then  the  decrement  needed  will  be 
small,  and  tho  effect  comparatively  large. 
e  following  diagram,  made  from  a  table  on  page  3.5  of  the  same 
sbowB  this  more  clearly.  The  curved  line  indicates  tempera- 
for  otpal  increments  of  the  gas. 

he  diagram  is  for  sulphuric  ether  and  olcfiant  gas.    All  other 
ipoond)  gases  and  vapors  observe  the  same  law,  but  differ  in  the 
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rapidity  of  deaoent  of  tbe  cnrrc.    The  abaoiBSB  coiTe«pond  to  tb«  oquJ 
deerem«nts  in  equal  times ;  the  ordinates,  to  the  fall  in  beat-rvtuaiac 

which  woro  obtained  by  mcasiirentents.     The  others  are  csliir 
cootinaing  tbc  curve  to  llic  left.    If  wc  suppose  the  fint  abr 
t)i«  right  represents  the  Tertiary,  the  next  three  will  repn: 
Hotozoic  ;   tbc  next  twelve  the  Palocozotc,  and  an  anksown  oumfatf 
beyond  will  represent  the  Archcan, 


T ZM T 

Tb>  UrrsB  Citsti  n  roa  nu  Eran,  axd  Tua  Lowx>  On  fob  Oloukt  Ou. 

All  that  u  known  about  the  changes  of  temperature  in  the  geclogi* 
cal  climate  is  derived  from  observing  the  changes  in  the  plants  asd 
animals.     These  changes  were  world-wide,  and  hence  were  diw  to  a 
world-wide  caase.     None  sufficiently  broad  has  been  imagined  othr 
than  a  change  of  temperature,  or  a  change  in  the  purity  of  the  atmot- 
phere.     Tlie  peculiar  life  of  the  PaIa;ozoic  lasted  several  times  as  long 
as  that  of  the  Mezosoic  ;  and  that,  in  turn,  lasted  several  times  as  long 
as  that  of  the  Tertiary.     Or,  c:iiling  the  last  1,  the  ratio  was  1S:3:1. 
The  millions  of  years  of  the  Pahoozoio  brought  a  certain  increaw  of 
purity  and  decrease  of  temperature,  and  were  followed  by  an  alinort 
complete  extermination  of  species,  owing  to  their  non-n 
the  new  conditions.     The  Meeoxoic,  although  only  one  fou. . ..  ....  ....^, 

brought  probably  quite  as  great  a  change,  and  was  followed  by  "on* 
of  the  most  complete  extorininations  on  record."  Through  the  EoMaa 
and  Miocene,  although  not  more  than  one  fifteenth  as  long  as  tbopn* 
ceding,  the  fall  of  temperature  was  actually  greater  than  in  them  all 
combined,  and  this  was  far  exceeded  in  the  rest  of  the  Terr'  ''r  :n 
the  Jilioccne,  cypresses  and  magnolias  grew  within  lOJ"  .  '•-. 

and,  at  the  end  of  the  Pliocene,  that  dread  winter  began  to  f<t  in 
which  is  known  as  the  Glacial  epoch.  There  w.na  a  corrcsponJingl.v 
rapid  change  in  the  plants  and  animals.  Whether  it  is  a  matter  t>f 
aooldent,  or  whether  thoy  stand  in  relation  of  cause  and  effect,  tba 
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of  Hf«  M  Booh  aa  it  ttouM  be  if  the  warmth  were  due  to  a  lilankot 
Iwtiic  acid  and  water-vapor,  and  the  temperature  fell  in  ^ccord- 

itb  TjTjdall's  law. 
IS  also  very  suggestive  that,  while,  in  the  earlier  periods,  the 

»  in  plants  and  animals  were  world-wide,  the  Tertiary  changes 
and  more  confined  to  high  latitudes,  as  if  the  cold  were  set- 

mra  from  the  poles  toward  the  equator.  Such  was  the  effect  to 
lected  if  the  early  warmth  was  due  to  the  warm  blanket  of  CO' 
yoeoas  vapor.     If  that  was  growing  thinner,  it  would  be  long 

any  sensible  effect  would  bo  produced  ;  but,  when  it  did  appear, 
lid  first  manifest  itself  near  the  poles,  where  less  solar  heat  was 
td,  and  where  so  much  depended  apon  the  heat  being  retained, 
■om  the  polar  regions  it  would  spread  toward  the  equator.  With 
facta  in  view,  there  is  no  difficulty  in  seeing  why  the  flora  of 

ite  or  even  warmer  regions  should  have  had  their  origin  in 

igh  latitudes,  since  it  was  there  that  a  temperature  first  ap- 

wbich  was  adapted  to  their  needs, 
lare  purposely  avoided  speaking  of  how  much  CO*  the  air  can 
and  support  life.  I  doubt  very  much  the  possibility  of  say- 
it  the  limits  were  in  those  remote  times  when  not  merely  every 
but  every  genus,  was  exceedingly  unlike  any  now  living.  They 
ave  been  adapted  to  conditions  fatal  to  any  creature  known  to 
i  is  certain  that  as  the  air  grew  purer  the  early  animals  died,  and 
eplaoed  by  others  more  like  those  now  living.  Present  animals, 
n  bnman  beings,  according  to  Professor  Remsen,  of  Johns  Hop- 

niversity,  can  breathe  an  atmosphere  containing  five  per  cent 
bonic  acid  "  without  experiencing  serious  or  even  disagreeable 

"    That  is,  the  present  amount  of  CO*  could  be  increased  one 

id  and  fifty  times,  and  more,  without  "  even  disagreeable  effects." 

be  true,  the  fact  that  the  animals  of  those  early  times  flourished, 
reason  why  wo  may  not  believe  that  the  atmosphere  contained 
hundred  timos  as  much  carbonic  acid  as  it  docs  now. 
scoanting  for  the  uniformity  of  biological  conditions,  including 
term  heat,  light,  and  actinic  forces,  solves  only  a  part  of  the 
ac  problem.     The  cold  which  followed  must  also  bo  accounted 

well  as  the  return  of  a  mild  climate  to  regions  so  long  covered 
Ce.     The  former  waa  a  corollary  of  the  causes  already  discnssed. 

doe  to  the  combined  effect  of  a  perpendicular  axis  and  a  purer 

)here,  aided  by  those  high  latitude  uplifts  which  occurred  at  or 
»ftcr  the  close  of  the  Pliocene.     The  warm  blanket  being  re- 

,  the  natural  effects  of  an  upright  axis  began  to  show  them- 
It  waa  the  same  as  if  the  sun  got  no  farther  north  than 
now  on  the  21st  of  March.    Since  the  cold  of  the  vernal 

c  b  in  part  the  residuum  of  winter,  it  will  be  near  the  truth  to 

t,  with  the  axis  perpendicular,  the  temperature  would  be  the 

I  now  in  April.     The  present  flora  would  die  out,  and  it  would 
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•  sot  bo  Di>reMaiy  to  go  far  to  the  oorth  to  meet  |i«q>«{iul  mu>«^^^| 

Itoow  once  fallen,  or  ice  once  forrncd,  irould  nerer  melt,  bat,  ^^^| 

Plating  tlirougl)  the  ages,  would  force  its  -way  by  ha  own  ^ci^^^^l 

torward  until  it  reached  a  region  where  the  heat  of  tbo  sob  inH^| 

eient  to  melt  it  away.    The  nplifu  in  high  latitodoe  Intensified  ^| 

7  Vicr  vcrga^  when  the  axis  became  oblique,  mart?  mI^^H 

in  the  polar  circle,  those  regions  became  warmer,  and  l^^^| 

cJal  epoch  departe<L     If  these  conditions — a  perpcndicntar  axi*  ^H 

high  ufilifta — could  be  to-day  restored,  the  atmosphere  remainisg  ^H 

i«,  the  Glacial  epoch  would  return.  H 

Tlio  removal  of  the  ice  was  hastened  by  the  depression  of  hi^| 
latitude  lands.  This  depression  was  very  extensive.  Vast  tracts  «^| 
submerged.  In  this  is  found,  I  think,  the  cause  of  the  mild  climatlH 
the  Chaiiipkin,  while  tho  cold  (the  minor  Glacial  epoch)  that  foUoTiH 
was  due  to  another  upward  movement,  or  movements,  comparativi^B 
limited  in  extent — in  fact,  confined  mostly  to  Europe  and  Asia.       ^M 

Subsequent  changes  left  ns  the  climate  of  to-day.  H 

In  the  briefest  possible  space,  I  sum  up  as  foll(>-<v«  :  ^M 

The  uniformity  of  plant-life,  regardless  of  latitude,  to  n«r  \u 
close  of  the  Tertiary,  indicates  uniformity  of  biological  conditioos— 
L  e.,  of  light,  or  actinic  force,  and  heat. 

The  former  indicates  that  the  earth's  axis  was  approximatflr  p?^ 
pendicular — a  conclusion  in  harmony  with  the  belief  that  the  muoa  and 
earth  were  once  one  body,  and  consequently  that  their  axes  WBI 
originally  parallel. 

The  uniformity  of  temperature  in  high  latitudes  through  th«  jtat 
is  also  accounted  for  by  a  perpendicular  axis,  and,  so  far  as  I  can  tee, 
only  by  that. 

Astronomy  tells  only  of  present  conditions.  Ae  to  bow  or  wbtn 
the  axis  took  its  present  obliquity,  it  is  unable  to  say. 

Geology  fixes  the  date  by  tho  record  which  solar  influences  hit* 
left  on  organic  forms,  and  places  it  near  or  just  after  the  clot*  of  iki 
Tertiary. 

The  warmth  of  arctio  regions — for  there  might  hare  been  Bniform* 
ity  without  warmth — was  due  to  the  "  double  blanket "  of  carixmk 
acid  and  aqueous  vapor. 

The  cold  of  the  Glaci.il  epoch  was  duo  to  the  loss  of  CO*  and  aqo* 
ous  vapor,  aided  by  high-latitude  uplifts. 

The  disappearance  of  the  ice  and  cold  was  due  to  tho  earth's  tJJU 
being  made  to  incline  as  now,  and  to  the  reduction  of  the  uplifts.  ^M 

The  warmth  of  the  Cliamplain  was  due  to  depression  of  the  lailH 

The  second  or  minor  ice  period  was  due  to  another  uplift  f>in*iflWi 
to  (or  at  least  much  greater  in)  Europe  and  Asia. 
.        The  depression  of  the  land  to  somewlr 

[present  amount  of  CO*  and  H,0  in  the  all      _  '  ■  '  ••■ 

climatic  conditions.  '^^^H 
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I  loflnenve  of  gasea  and  yapors  npon  climate  was  to  some  ex- 

Bidered  by  ita  eminent  discoverer,  Professor  Tyndall,  and  I 

1  by  every  one  that  has  read  his  account  of  his  experiments 

I  paasage  of  heat  through  these  bodies.    Theorizers  on  climate 

|be«a  fond  of  changing  the  earth's  axis,  confining  themselves, 

r,  for  the  most  part  to  altering  the  geographical  position  of 

loe — i.  e.,  increasing  one  set  of  latitudes  and  decreasing  another, 

(lieir  Deeds ;  and  a  few  have  invoked  an  increased  or  a  dc- 

obliquity. 

present  explanation  differs  widely  from  all  that  have  preceded 
id  in  its  entirety  has  tJie  merit  of  novelty,  whatever  that  may  be. 


rnfAL  AND  PLANT  LORE  OF  CHILDREN. 

Br  Mrs.  FANNY  D.  BEBGEN. 

.  modem  scientific  methods  of  education  are  slowly  correcting 
Ibosta  of  popular  errors  regarding  every-day  subjects  of  observa- 
.  »nd  doubtless  a  succeeding  generation  will  have  outgrown  many 
eer  conceits  and  myths  now  held  as  facts  by  the  great  majority  of 
■ntry  children.  It  will  hereafter  be  interesting  to  have  preserved  a 
3rd  of  such  misapprehensions.  The  wish  to  add  a  trifle  to  such 
has  led  me  to  note  some  common  superstitions  concerning 
»nd  plants,  which  have  come  under  my  own  knowledge. 
have  quick  perceptions,  and  therefore  are  good  observers 
The  observations  they  make,  however,  regarding  the  ani- 
sd  plants  about  them,  while  often  in  themselves  quite  accurate, 
very  incorrect  conclusions.  This  is  because  children  do  not 
ifno  deeply.  It  takes  a  long  lime  for  them  to  learn  that  not  once  or 
iec^  bat  a  great  many  times,  must  one  phenomenon  follow  certain 
Iwr  preceding  phenomena  to  warrant  the  use  of  the  logical  terms 
'pet  and  caiue.  Caution  in  forming  deductions  comes  only  with 
psriooce  and  education.  Children  have  keen  eyes  for  any  strange 
mliarities  as  well  as  for  real  or  fancied  resemblances,  and  are  quick 
^^^^Btate  the  qualities  of  plants.  An  enthusiastic  botanist  and 
HP^^peaking  of  children,  said,  "They  bow  as  to  some  fetich 
Sre  poisonous  plants."  Monstrosities  in  Nature  fascinate  them. 
nible  apples,  strangely  shaped  knots  from  trees,  grotesque  roots, 
riuns  lichens  adorn  many  "  play-houses."  Their  readiness  to  get 
Id  of  the  properties  of  plants  explains  how  it  is  that  children  (boys 
flycnlarly,  because  they  are  more  in  the  out-door  world)  find  so 
^^  things  to  eat  in  the  woods  and  fields.  A  boy  accustomed  to 
mp  aboat  will  seldom  go  a  hundred  rods  afield  before  he  begins  to 
»bIo  or  ebew  Bomething  that  he  finds  growing  in  his  path.  Can  you 
t  tt«aU  a  doxen  wild  tbingx  of  which  yon  were  fond  in  childhood 
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I  irhicb  long  ago  passed  from   your  ll«t  "^  "'^'Mm  ?    StiBinfrM  h[ 
PmUi  of  twig  and  roul,  spice-wood,  "  s!  lu,"  the  liods  ot  tj 

IbtdcD-trc'f,  the  tinder  shoots  from  the  spruce  and  larch,  all  licUetl 
|ldUte  of  tiie  boj  or  girl.    Men  wbo^o  bojrbood  waa  passed  uprlti 
in  Korthem  New  England  may  recall  how  fond  tbcjr  odco  vcn 
LBomcthing  which  was  called  "  sliver,"  the  cambium  larcr  of  tLi     ' 
^ine.     In  certain  places  it.  is  tho  fanhioa  to  chew  the  leaves  of  ; 
tcnnaria,  "  Lidian  tobacco  " — in  others,  thistle-blossoms.     Wiii  i 
bonoy  taste  as  sweet  as  did  tho  dainty  droplets  taken  direct  froni  - 
anfortnDat«  bumble-bee  captured  and  dismembered  by  the  b<-iy   • 
ing  wliivt  ho  may  devour?    The  tubers  of  the  squirr( 
•locks  of  the  pepper-root  are  sought  after  with  a  dili^-:.  .   . 
of  a  treasure,     llic  birds  are  not  the  only  harvesters  of  the  pretty 
moss  kn"  '         'f. 

The   <  itions,  then,  of  children,  regarding  the  1^ 

pcarances  and  properties  of  plants   and  ^imnls,  give  them  a  ind«> 
spread  scries  of  premises,  chiefly  of  a  practical   character,  from  which 
to  draw  inferences.     Children    are  proverbial   for  asking  qnrstioBi, 
whose  depth  is  often  astonishing.     Their  eagerness  to  have  t! 
quiries  answered  often  leads  tbem  to  take  their  own  hasty,  i 
inferences  for  correct  answers,  though  they  may  really  be  qu 
Burd.     Tlicir  natural  credulity  makes  it  easy  for  childrcu  • 
a  fact  any  notion  once  formulated  ;  hence  many  of  their  s  ^ 
Nnay  have  arisen.    Some  of  these  are  shared  by  ignorant  people  u(  mir 
lure  years,  who,  intellectually  speaking,  are  but  children.     Be' 
this  mythical  nature  vary  somewhat  with  locality,  but  certain  ■ 
have  become  crystallized,  as  it  were,  and  grown  to  bo  common  prop- 
erty, and  are  as  generally  accepted  by  country  boya  and  girls  as  any 
theological  dogma  among  their  elders. 

The  snake-tribe  has  given  rise  to  an  nnusnally  Lnrgc  number 
Buperstitions.    Among  peoples  of  every  degree  of  civilization 
all  times,  from  the  dawn  of  history  to  the  present  day,  some  foi 
serpent-worship  has  prevailed.     This  is  not  ;■         '    '  "  "the 

of  mystery  which  attaches  to  tbe  stealthy  iH'  anil 

and  to  the  awe-inspiring  effect  of  the  bite  of  poisonous  snakea. 
just  as  serpent-worship  prevail  most  among  saviiges  tr   '-   - 
civilized  peoples,  children,  most  of  all,  feel  a  fearful, 
terest  in  all  that  concerns  snakes,  and  have  invented  i. 
about  them.    In  Central  Ohio,  when  one  child  kills  a  snake,  ;..^  .^  ■.-- 
on  universally  call  out,  "  Its  tail  won't  die  till  sundown."    Thi«  !)»• 
tion,  I  find,  is  one  of  wide  acceptation,  .-uid  >'■  -•<  arises  from  th* 

persistent  vitality  of  the  muscular  contrsu        _  tbe  snake.    !■ 

Southern  Ohio  it  is  now  generally  believed  that  a  snake  will  not  cnwl 
over  ash-wood  ;  and  a  man  over  eighty  years  of  age  tells  n-  •'  -  -ims 
belief  was  common  in  Massacbnsetts  when  he  was  a  boy,  a  i« 

it  is  by  no  means  yet  extinct.     In  certain  localities  in  Jlitt»-.ta«-liu.-«tt« 
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npated  final  euro  for  toothache  is  to  bite  into  a  living  black- 
Ao  old  Baying — 

Break  your  first  brake, 

Kill  your  first  snake, 

Aiid  jon'U  conquer  all  yonr  enemies  " — 

ed  by  the  first  snake  one  meets  in  the  spring,  or  at  sight 
earliest  fern.  I  find  few  children  can  be  persuaded  that  our 
Ihmui  makes  are  not  "  poisonous."  And  here  and  there  throughout 
|QbiglBod  it  is  believed  that  the  common  water-adder  (^TVopido- 
ta$  tiptdon)  is  most  venomous,  and  that  it  carries  "  a  sting  in  its 
il"I  This  fictitious  appendage  of  the  adder  suggests  the  remark- 
tg  bold  tliat  the  belief  in  "  hoop-snakes,"  and  their  extraordinary 
Br  '')tained  in  many  of  the  remoter  and  more  heavily 

Hi      ,  of  the  country.     This  imaginary  creature  is  said  to 

Vt  ft  "ting  in  its  tail,  which,  when  about  to  make  an  attack,  it  takes 
iU  mouth,  so  as  to  form  a  hoop,  then  it  rolls  along  (by  preference 
va  a  steep  hill-side)  toward  the  intended  victim,  whom  it  strikes  in 
MBDg  with  its  sting.    I  can  find  no  foundation  for  belief  in  any  such 


Souie  dozen  years  ago,  while  I  was  connected  with  a  high-school  in 

■sthwestem  Missouri,  my  pupils  tried   hard  to  convince   me  that 

oiated  snakes  "  were  not  uncommon  there.     I  was  told  that,  if  one 

iJuBO  makes  were  struck  a  sharp  blow,  it  would  qnickly  break  into 

which,  being  very  brittle,  were  apt  to  fly  about  in  differ- 

s  so  that  it  would  be  difficult  to  find  all  of  them  ;  but  if 

,  after  the  danger  was  past,  these  scattered  parts  or  "  joints  " 

iniu     crawl  together,"  fall  into  order,  and  creep  off  as  good  as  new. 

tttt  waa  so  mnch  testimony  concerning  this  marvelous  reptile,  that  I 

•  tempted  to  think  tberc  was  some  basis  of  truth  for  the  belief  in 

•xuteoce,  but,  after  minute  inquiry,  I  concluded  that  the  whole 

^  bad  probably  grown  out  of  the  fact  that  there  is  a  certain  lizard 

t^/totauru*  ventralis)^  popularly  known  as  the  "  glass-snake,"  whose 

Wm  BO  fn^Ue  that  it  breaks  easily  when  struck.    I  find  that,  at  lea.st 

ooe  village  in  Eastern  Afassachusetts,  the  boys  insist  that,  if  you  cut 

the  head  of  a  certain  kind  of  snake,  it  will  grow  on  to  the  body 

un  and  the  snake  will  live. 

Another  most  absurd  notion  whose  connection  with  the  subject  of 

^^^^^arever,  wholly  nominal,  is  that  horse-hairs,  if  allowed  to 

^^^^^Bond  or  puddle  of  water,  will  become  living  creatures — 

BTO  into  Tnakcs  "  is  the  technical  term  among  boys,  I  believe,  for 

I  siiTirKtsed  metamorphosis.     It  would  seem  that,  by  way  of  teachers 

re  this.  Professor  Agassiz's  article  on  this  subject  might  have 

V  en  into  very  provincial  districts.    Nevertheless,  only 

j;  man  in  a  thriving  Western  college  earnestly  sup- 

•ted  tbe  theory,  and  tried  hard  to  convince  bis  professor  in  zoOlogy 

rot.  X2IX. — S4 
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UiBt  bo  bod  known  of  cuw-haire  tarning  into  abort,  tbread>Hke  ^ 
He  probably  bad  seen  either  young  Bpecimensof  Gordiu*oTtoxat<iilm 
oematode  'worm  in  tbo  barn-yard  and  alao  Men  plenty  of  Io«m  MMM 
lying  about  and  connected  the  two  facts  *»  ettxue  and  effect.  Wk 

From  tb«  timo  when  there  was  an  unwavering  belief  in  tbe«xif^ 
enoxi  of  a  jewel  tu  a  toad's  bead  and  faith  in  its  great  medical  virlsai 
to  the  present  day,  a  good  many  queer  notions  have  been  propa^iiti 
about  toads  and  frogs.  Farmers'  boys  from  Maine  to  Indiana  are  ofta 
oaotious  about  flinging  stones  at  either  toads  or  f'    "   '  -^r  their  dtali 

i  should  "make  the  cows  givit  bloody  milk."     li  t  New  Bac> 

i  land  the  killing  of  a  bani-Kwailow  is  believed  to  has 

East  and  West, North  and  South,  the  common  name oi  --. 

conferva^  "  frog-spittle,"  very  generally  bears  a  literal  meaning  to  tlw 
country  boy  or  girl  as  well  as  to  mn  n-up  persons.    Tbu  teacher 

in  country  schools  will  not  always  <  i>y  to  convince  her  poffli 

that  this  floating  green  scum  is  a  mass  of  growing  plants.  It  is  arvj 
common  belief  that  the  tails  of  tadpoles  literally  "  drop  off  "  sa  Bifbl 
a  loose  finger-nail.  Hoys  appreciate  sufficiently  a  frog's  strong  fa«M 
on  life  to  say  "  he  hu  seven  lives."  I  have  met  several  cbildnm  wb« 
thought  that  the  fungi  known  as  "  toad-stools  "  derived  their  nsaie 
from  their  being  an  actnal  resting-place  or  shelter  for  toads.  I  Jo  n/<t, 
however,  know  that  this  idea  has  any  extended  range.  S{)«aking  of 
toads,  I  wonder  if  the  wide-spread  but  eiToneous  belief,  that  ihetoatk 
of  a  toad  will  produce  warts,  first  came  about  from  the  accidental  iw 

^tovery  that  the  secretion  of  the  glands  of  the  skin  is  \  •..,-.■ 

might  easily  have  been  guessed  from  the  alacrity  »■ 
will  drop  a  toad  if  he  has  by  chance  bitten  one.     But  is  it  nut  tacm 
likely  that  the  fallacy  regarding  the  production  of  warts  is  a  mull4;f 
some  such  theory  as  the  "doctrine  of  signatures"?    Tliis,  you  rcmemr 
bcr,  led  physicians,  in  the  infancy  of  medicine,  to  adopt  as  rcmeditt 
many  herbs  quite  destitute  of  curative  powers  merely  because  of  sobs 
external  cfaoracteristio  which,  so  the  doctrine  supposed,  indicated  thf 
disease  to  be  cured  by  the  use  of  the  several  plants  thus  ein 
For  this  and  no  other  reason  the  little  eyebright  (Evphraaia  €>£■ 
waa  enrolled  in  the  early  materia  medica  as  a  panacea  for  diseases  ol 
the  eye.    The  rough  coat  of  the  toad  would  naturally  sngc  -'  *'     ''  ■ 
of  warts,  and  a  single  suggestion  very  casUy  grows  into  .. 
a  theory  into  a  belief. 

Some  reputed  remedies  for  warts  may  be  in  place  juiU  here,  lo 
Southern  Ohio  the  children  believe  that  the  juice  of  the  Osage  onuig« 
(J/(7c/wra  aMran/irtccr)  will  remove  these  disn  -'<'fncc«.    l" 

other  parts  of  the  same  State  the  juice  of  i  _  p'fg  "  ^^' 

weed  "  {Euphorbia  macuUxta  or  E.  humistrata)  is  said  to  b«  a  ctftaio 
cure  for  warts,  lliis  latter  notion  I  alfio  find  common  in  many  plaos 
both  cast  and  west  of  Ohio  ;  while  in  Eastern  M.oasacbitaetta  Ibe  noa 

I  oarative  quality  is  thought  to  be  possessed  by  tlic  milky  Jaioe  of  tbf 
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P)0ji  cornuti.    Now,  does  not  the  fact  that  plants  which  differ  so 
from  one  axiotLer,  save  in  the  one  rcBpect  of  secreting  a  white 
nilk-like  juice,  are  alike  reputed  to  possess  this  power  of  removing 
probably  show  that  this  virtue  is  entirely  imaginary  and  the  re- 
f  the  accidental  similarity  in  their  juices?    With  or  without  rea- 
Ln  Eastern  5Ia8.»achugetts  it  is  thought  that  bathing  warts  with 
kwaier  that  chances  to  stand  in  a  yellow-oak  stump  will  cure  them. 
Anotber  remedy  is  to  rub  them  with  a  bean-leaf  and  then  bide  the  lat- 
Or,  again,  steal  a  bean,  rub  the  warts,  throw  the  bean  on  moist 
or  bury  it,  and,  as  the  bean  sprouts,  it  is  supposed  the  warts  will 
loall V  disappear.     Another  "  euro  "  is  to  cut  a  notch  in  a  sprout  of 
ple-lree,  rub  the  wart  across  the  notch,  and  as  the  notch  grows 
tie  wart  will  be  removed. 

I  who  were  pupils  in  Western  district  schools  twenty  or  thirty 
probably  remember  how  if  a  child  was  stung  by  a  wasp  or 
the  immediate  cry  from  the  playfellows  was,  "  Get  three  leaves  1 " 
lb  it  with  three  leaves  !  "    And  forthwith  three  leaves  wore  plucked 
any  three  plants  whatever,  quickly  crushed  in  the  hand  and  held 
be  bce-sting,  and,  no  matter  what  leaves  had  been  found,  there  waa  ' 
ct  faith  that  the  pain  would  soon  be  relieved, 
bere  is  a  saying  among  young  sportsmen  that,  to  spill  shot  in  the 
I  load  in  bunting,  means  "  no  game." 

jy  a  half-grown  lad  believes  that  virtue  is  imparted  to  the  bait 
ibbing  it,  before  casting  his  line  into  the  water,  with  the  hard  cal- 
from  a  horse's  fore-leg  ;  these  homy  growths  are  therefore  ea- 
•ought  about  the  stable  or  the  horseshoer's  shop  and  are  carried 
■boat  in  the  pocket  in  spite  of  their  strong  scent.    Another  8np()osed 

Kna  is  to  spit  on  the  bait.  It  is  just  possible  that  some  odor  lent  the 
by  either  of  these  substances  docs  attract  the  attention  of  the  fish, 
I  have  no  sufficient  evidence  of  this.  In  some  parts  of  New  Eng- 
boys  dislike  to  meet  a  lone  crow  when  going  fishing,  as  they 
■ay  this  foretells  bad  luck.  Silence  is  the  law  of  good  anglers  (of 
tB]ger  growth),  but  boys  sometimes  hope  to  "  get  a  bite  "  by  repeat' 
lorer  and  over — 

"  FJsby,  fishy,  come  bite  my  liook,  I 

I'll  go  captain,  and  yonll  go  cook-  ] 

(ed  ia  the  pan)." 

i  confidence  which  children  have  in  the  various  incantations 
repeat  for  certain  purposes  is  most  interesting.  In  differ- 
ities  they  utter  various  formultB  when  an  ant-lion's  den  is  dis- 
Cbildren  I  knew  years  ago  in  Northern  Ohio  would  quickly 
lund  down  over  the  little  funnel  in  the  sand  and  solemnly  repeat  in 
■^^^lond  monotone,  "  Mooly-up,"  "  Mooly-up,"  until  the  sand  be- 
PBlRke  stirred  by  the  creature  concealed  below,  which  doubtless  waa 
attracted  by  the  crooning  sound,  and  supposed  it  to  be  made  by  some 
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I  koped-for  riotiin.     Id  auothcr  part  of  tbe  mum  Stat*  til*  K^onH 

l0Mtt  trat  _ 

I  •■Jock,  JorV  Um  world  I  M 

I  Br«ad  uuij  oad  ftnd  batter,"  «te.  ^| 

I       Ptc  nu-dy  soon  on  canvM  bu  iDtcrceting  a  genr*  piotura  a>  ''^l 

[  Imim  viveuU  uno  mar  often  see,  in  Westera  f armiog  districU,  a  cii^| 

I  •taadlog  in  tbe  b  mmer  sun,  holding  evcnrely  nHth  ooe  ki^| 

•  gmubopper,  « 1  j  meetly  repeats —  ^| 

"  Spit,  spit  tobfloco-jaloc  I  ^M 

8pit,  spit  tobacco-juice  I  " —  H 

Land  th.^  established  rule  of  the  children  is  to  detain  th< 
rir»»xi  little  captive  until  as  a  ransom  he  "spits,"  when  he 
In  New  EngUnd  ihese  lines  to  the  grasshopper  are — 

I  "  Gnustiopper,  grasshopper  groT, 

^^_.  Gire  mo  some  inulassco, 

^^H  Or  I'll  cut  off  your  bead 
^^K  And  throw  you  away  I  '* 

1  Btippose  every  one  knows  the  familiar  call  to  the  lady-buc    i' 
ever  one  is  seen  by  a  child — 

I  "Lftdy-bng,  lady-bag,  fly  away  home, 

I  Yoar  bouse  is  on  fire  and  your  children  will  bum  I  " 

1  have  wondered  if  this  is  roerely  a  putting  into  words  th* 
flame  which  is  suddenly  suggested  by  the  sight  of  one  of  thest 
fully  colored  beetles.     What  child  can  resist  pulling  a  seed-d  ' 
and  blowing  the  feathered  head,  "to  see  if  my  mother  wants  in 
home"?    And  plenty  of   children  Iwslieve  that  holding  a  In. 
under  the  chin  really  indicates  whether  one  likes  bntter  or  noL    ]da&y 
a  little  country  girl  thinks  that  the  color  of  her  next  new  dress  is  fort- 
told  by  the  color  of  the  first  butterfly  she  sees  in  the  spring.    In  ion« 
places  in  Western  States  there  is  a  superstition  that,  if  yoa  makea*i»l» 
the  first  time  you  see  a  new-bom  calf,  your  wish  "  will  come  true." 

One  of  the  queerest  myths  regarding  animals  I  learned  from  a  na- 
tive of  Portsmouth,  New  Ilampshire.  The  boys  there,  fifty  or  siity 
years  ago,  were  quite  certain  that,  if  a  live  coal  were  put  on  a  torih'* 
back,  the  animal  would  come  oat  of  his  shell  and  crawl  away,  leavia|; 
the  latter  behind  him  ! 

In  some  parts  of  Eastern  Massaohnsetts  if  the  cbildmn  i«b  a  "daddy* 
long-legs," they  exclaim,  "Don't  kill  hira,  or  it'll  rain  to-mormrr 
the  same  localities  there  is  great  faith  in  the  good  fortune  br<'  . 
the  capture  of  what  they  call  "  lucky-bugs  " — the  coinmoa  wl 
(Gi/nnidrr),  insects  of  an  oval  shaj"         '  ' '  .  ' '     V      "   i.  whicn  rJj 
be  ween  in  swarms  whirling  ceasol'  t  of  waving 

motion  on  our  ponds  and  streams.    The  notion  is  that  if  yoa  «$a  catd 
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kOM  bosj  little  fellows,  bury  him  and  make  a  wish,  you  will 
"get  your  wish.''     I  do  not  know  how  general  is  the  belief 
;  iU'hick  to  kill  a  epidiT  or  a  cricket,  but  several  persons  have 
is.     As  far  as  I  can  learn  it  is  quite  universal  for  children 
,  there  is  something  uncanny  about  the  dragon-fly.    The 
ibt  and  fear  of  the  insect  is  vividly  expressed   by  the 
le,  "devil's  darning-needle,"  so  generally  given  it.     It  is 
bought  to  possess  a  poisonous  sting,  and  in  some  places  the 
held  that  this  winged  needle  will  "  sew  one's  ears  together " 
unity  permit.     In  some  localities  in  New  England  another 
ion,  indicated  by  the  common  name  of  the  creature,  is  that 
danger  that  the  earwig  will  creep  into  the  human  ear  and  e-it 
'b  brains.     An  equally  absurd  and  ungrounded  fancy  is  that 
regularly  comes  out  of  his  burrow  every  day  for  a  few  mo- 
just  twelve  o'clock. 

e  found  in  both  Eastern  and  Western  Massachusetts  that  chil- 
fond  of  eating  what  they  call  "  swamp-apples."  This  "  fruit," 
rcstigation,  turns  out  to  be  an  excrescence,  very  frequently 
^  on  the  Azaha,  wliicb  is  caused  by  the  sting  of  an  insect. 
lag  girl  told  roe,  after  I  had  ruined  her  appetite  for  the  wood- 
icacy,  of  which  she  had  been  very  fond,  that  she  "  had  thought 
le  that  the  fruit  always  appeared  on  the  plant  before  the  flow- 
FOak-apples  "  or  "  oak-balls,"  the  galls  so  frequently  found  on 
p  also  very  often  believed  to  be  true  fruits. 
kr  years  ago  in  Northern  Ohio  I  remember  that  among  the  wild 
we  children  most  highly  prized,  I  suppose  because  compara- 
kre>  was  one  of  the  orchids,  probably  the  putty-root  {Aplee- 
MBm/«),  which  we  called  "  Adam  and  Eve."  Whenever  tbia 
^Bant  was  found,  the  children  at  once  began  to  look  aboati 
jb  devil,"  as  they  called  a  third  leaf,  which  frequently  was 
par  by,  ami  which  was  probably  a  new  plantlet  sent  up  by  the 
t  root-stock  beyond  the  older  portion  of  the  plant, 
[not  know  how  general  is  the  very  queer  notion  that  an  apple- 
planted  upside-down,  will  produce  a  tree  that  will  bear  apples 
[*ny  core. 

irious  parts  of  New  England,  when  roast  goose  is  served  for 
luring  the  autumn  or  early  winter,  the  children  are  eager  to 
t  the  breast-bone  to  see  what  sort  of  a  season  is  foretold.  If 
B  be  mostly  dark,  it  is  said  to  signify  a  rainy  winter  ;  but  if  the 
mainly  white  or  light-colored,  then  much  snow  is  to  be  ex- 
I  Aaother  New  England  superstition  concerning  geese  is  that 
M  in  their  changes  of  position  while  on  the  wing  form  the 
letters  of  the  alphabet. 

Mvmedjr  for  the  disease  prevalent  among  young  chickens,  com-  1 
Mwn  M  "the  gapes,"  children,  aa  well  as  grown-up  people,  in  \ 
l^kf  the  West,  remove  the  little  scale  that  ia  found  on  the 
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md  of  the  bill  of  %  newly  hatched  chick.     It  wuuM  I 

^cftl  Tulnfi  did  they  know  that  the  real  cause  wa<>  :■ 
or:  -  worm  may  rasils  In-  i 

"loeji  --■-,        — :   ^'-.     _,  the  applicatiuii  of  pruji^.  . 

In  the  Bamo  localities  I  remember  that  when  I  wu  a  child  "  iarV 

,  M  ire  called  the  very  ^  :m,  Downndtl 

'  th«  laying-Mason,  vet        ^    _    valued  by  n 

thai  10  long  as  one  of  these  small  treasures  was  kept  anbroken  goo4 
fortune  wonld  attend  the  possessor.  Children  in  eomo  pnrtx  ■  '  " 
England  have  a  very  singular  notion  that  it  is  the  yelk  of  ; 
which,  during  the  process  of  incubation,  develops  into  the  b<idy  of  ibe 
chick,  while  the  white  gives  rise  to  the  feathers.  With  this  insiaoc*  I 
may  close  the  present  brief  account  of  such  specimens  of  the  snimil 
and  plant  lore  of  children  as  a  moderate  amount  of  inquiry  b.w  en- 
abled me  to  procure.  I  have  mentioned  approximately  the  regions 
where  I  knew  the  various  superstitions  were  entertained,  but  doubt- 
less many  of  them  have  wi<ler  range  than  has  here  bfr; 

'  Hore  extended  research,  particularly  in  out-of-the-way  loc 
South  and  West^  may  greatly  add  to  the  list  of  such  beliefs. 

NoT». — ^The  writer  will  grat^fullr  acknowledge  the  receipt  of  sddidottkl  ■ 
rimUar  ch«t»c(er  to  those  here  giren,  wlih  a  view  to  irabsiequent  fuller  trwln^i 
tubicct.     BoUcfi  of  adulu  will  be  accepttbk-,  a.i  well  03  tbo<s«  held  ohIt  \ 
it  will  bo  of  sorrioc  if  coiisidenible  detail  be  giTca  in  regard  to  Ibe  gecgi^i. 
boombiies  uf  the  snpcntiiion,  and  if  the  Utter  \m  stated  as  eipUdtl}'  as  pnaible.    A^  ■ 
dnti  Jin.  Fanoy  D.  Bergen,  P.  0.  box  253,  Pcabod;,  lUasMU^usetts. 


THE  ORIGIN  AND  STRUCTURE  OF  METEORITES. 

Bt  M.  A.  DAUBBfE. 

TILL  the  second  half  of  this  century  tbe  nature  of  the  innumerabig 
stars  with  which  space  is  peopled  was  whoUy  a  8ubj< 
native  speculation.  Recent  science  has  been  able  to  sub.^ 
exact  ideas  for  premature  hypotheses.  Notwithstanding  the  immt'iiM 
distances  that  separate  them  from  ns,  spectrum  analysis  has  enabled  n 
to  make  chemical  investigations  of  the  sun,  tbe  cometa,  stars,  snd 
nebnlsc.  It  is,  further,  possible  to  reach  results  more  precis*  and  more 
complete  in  other  respects  for  many  extra-terrestrial  bodies  ;  tint  i«, 
for  those  bodies,  fragments  of  which  are  dropped  from  lime  to  tinni 
npou  our  globe,  )>  we  have  no  means  of  gi'ii' 

come  to  us,  real  nv       >  _;    "^  from  above,  to  satisfy  our     ^ 
ocity.    The  study  of  these  fragments,  the  only  cosmic  bodies  whieb  it 
is  possible  for  us  to  handle  immediately,  notirems  one  of  the  fands- 
mental  questions  of  the  physical  history  of  the  universe. 

The  list  of  meteors,  both  in  ancient  and  modem  times,  \»  verj  foU 
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^^b|A|^  more  remarkable  falla  were  objects  of  extraordinary  atten- 
^^^^^^Btbc  inquisitive  but  imperfectly  informed  ancients,  and  the 
^^pesthenuiclves  were  invested  with  sometliing  like  di\'ine  honors. 
^^QOtwillistanding  the  frequent  and  anthentic  testimonials  that  were 
^Bn  at  the  fall  of  meteoric  bodies  upon  the  earth  in  the  course  of 
^■r-  •  renty  centuries,  educated  people  were  still  incredulous  on 

^B^  ^  uot  more  than  a  hundred  years  ago.  Inversely  to  the  usual 
^Hm,  eren  the  advance  of  knowledge  furnished  objections  against 
Hrtmth.  The  most  natural  supposition  of  an  extra-terrestrial  origin 
id  the  meteors  appeared  to  contradict  the  immutable  laws  of  the  move-  j 
awalA  of  the  heavenly  bodies  ;  for  those  laws  seemed  to  be  iuconsist- 
CBt  with  the  possibility  of  irregular  phenomena.  It  was  easier  to  deny 
:  reality  of  such  anomalies  than  to  believe  in  them.  But  it  will  not 
|(ht  to  give  too  severe  a  condemnation  to  this  persistent  denial  ; 
!>•  fabulous  and  fanciful  details  with  which  the  accounts  of  the 
aena  were  charged  necessarily  gave  an  air  of  incredibility  to 
^trhole.  It  was  not  till  the  end  of  the  last  century  that  conditions 
cially  favorable  to  exact  observations  afforded  the  means  of  unan- 
jly  demonstrating  the  existence  of  meteors.  The  recognition  of 
became  general  and  complete  after  the  showers  that  occurred  at 
India,  at  eight  o'clock  in  the  evening  of  the  13th  of  Decem- 
1798,  in  the  presence  of  a  large  number  of  spectators  ;  and  was 
■  strengthened  after  the  fall  at  L'Aigle,  France,  at  one  o'clock  in 
fterooon  of  the  26th  of  April,  180.3.  Biot,  acting  under  a  com- 
I  of  the  Academy  of  Sciences,  made  a  minute  account  of  all  the 
tices  of  the  last  fall. 
letooritea  interest  us  not  only  in  respect  to  the  origin  and  the 
of  their  descent  upon  our  planet,  but  also  in  respect  to  their 
titatlon.  It  is  to  the  last  aspect  that  we  shall  pay  particular  at- 
9D,  after  giving  a  succinct  account  of  the  circumstances  under 

iboy  come  to  us. 
ii9  phenomena  that  precede  and  accompany  falls  of  meteorites, 
ihej"  vary  very  much  in  their  secondary  details,  nevertheless  pre- 
whole  of  general  character,  reoccurring  with  constancy  at  each 
apparition,  and  adequately  proving  that  the  origin  of  the  bodies  is 
loKtgii  to  our  planet. 

^p  Tba  fir»t  appearance  is  that  of  a  globe  of  fire  bright  enough  to  set 
^■tiie  atmosphere  aglow  at  night,  or  to  be  visible  at  high  noon,  if  in 
^B  daytime.  Its  apparent  diameter  increases  as  it  gets  nearer.  It 
^BeribM  a  track  whose  incandescence  makes  it  perceptible  from  a  dis- 
Uaec!,  and  which  is  only  slightly  inclined  to  the  horizon.  The  cosmic 
obaneter  of  the  bodies  is  indicated  by  their  excessive  velocity,  which 
avpanee  anything  that  we  know  of  on  the  earth,  and  is  in  reality  com- 
panble  to  that  of  the  planetary  bodies.  After  a  longer  or  shorter 
Mner,  tbe  body  bursts  with  a  noise  which  has  been  compared  with 
^Bof  tbunder,  a  cannon,  or  musketry,  according  to  the  distance  away 
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of  tbe  obMTver.    A  single  exploaion  u  nre.    There  are  gmenHr  t^^lH 

or  tbrc«  of  tbtmi.    Bomedmei  tbej  are  riolent  enongb  to  >1  <  fl 

riwid  give  th«  impr^"'"''  '  *'  "-^    ^'^hqxtske,  as  was  tbe  ca.-e  ■•>^^fl 

prhcD  the  roet«or  >  marr,  IH7S,  fclL     Tbcy  >n^^^| 

Beard  nvcr  a  conaidcruLlo  exl«ut  of  '  'c  case  viSti^l 

■DrgucU  metcon,  tbe  exploaious  of  v,  „- .         i  three  hmidniH 

■bilrn  vttv/.     When  we  reflect  that  tfacBe  detonattons  taJcc  place  iH 

Beighla  where  ihc    •     "  ~     " 

■he  propagation  c 

hztremelj  violent.    tjometiniM  a  trail  of  vapors  is  perceived  in  tte 

B«gion8  of  tb^' - • 'to  which  the  body  has  traversed.     TbeM  pb»- 

Bioroena  ate  ti:  i  iti  tbo  most  dt%-erse  regions  of  the  »1<>W.  <t 

■kvery  season  aud  every  hour,  and  frequently  in  calm  ar 

llreAther.     Storms  and  wbirlwinds,  tberefore,  have  nothing  ; 

Wioin.    Their  speed  as  observed  by  us  being  only  relative,  varies  ic- 
pord''  nee  or  non-«orresp'  <-,f  the  direction 

ktf  tJi'      .  -e  which  the  earth  \-  \         mg. 

The  outer  configuration  of  meteorites  is  remarkable  for  its  fn^ 
Einetit.r  t,  or  for  its  angular  formations  and  its  likeness  to  iiTCgV* 

Plar  J'-  ris,  the  edges  of  which  have  been  blnnted. 

The  number  of  stones  brought  down  in  a  single  meteoric  shower  i* 
r«xtremely  variable.  Sometimes  only  one  is  found  ;  sometimes  many; 
land,  in  rare  cases,  hundreds  and  thousands.  At  the  instant  the  stoon 
Wuoh  us  their  velocity  is  small,  compared  with  that  which  the  body  of 
"which  Ihey  are  fragments  had  previous  to  the  explosion.  If  they  are 
of  considerable  siee,  they  will  perhaps  bury  themselves  at  a  slight 
L  depth  under  a  yielding  soil,  and  remain  there  nnt  1.     After  all 

rthe  light  they  give  and  the  noise  they  make  in  thv  ,  ihe  minute- 

ness of  the  masses  which  we  find  upon  the  surface  of  the  ground  is 
uooietimes  surprising.     The  largest  one  ever  found — at  St.  Catberin*, 
iBrazil,  1875 — weighed  25,000  kilogrammes  ;  stones  of  more  than  300 
tliilogrammos,  like  the  one  that  fell  at  New  Concord  on  the  Ist  of  May, 
'  1800,  are  rare,  while  the  weight  of  ."iO  kilogrammes  is  seldom  exceedeL 
Often  whole  meteorites  weigh  only  a  few  grammes,  or  are  of  the  ita* 
of  a  hen's  egg,  a  walnut^  or  a  hazel-nut  ;  and  masses  of  still  smalbr 
ones  have  been  observed  when  they  fell  upon  a  bod  of  snow.  K  it 
Hersle,  near  Upsala,  Sweden,  in  1869,  when  many  of  tbe  stones  \< 

eooly  a  few  decigrammes,  and  one  of  them  as  little  as  six  cefitiijri 

pTbese  little  grains,  it  should  lie  remarked,  were  not  fragnuj.t-  ' '  ' 
off  by  the  shock  of  larger  pieces  against  the  ground  ;  but  r 
was  a  complete  meteorite,  enveloped  in  a  crust  of  half-rorV"' 
Tliat  so  small  meteors  had  not  been  noticed  before  is  expl: 
diftirnlty  of  distinguishing  them  from  the  p.irticlc8  composing  iLegwu- 
eral  surface,  among  which  they  arc  lost 

When  the  meteors  of  the  same  shower  are  nnmeroos,  they  ar»  gen- 
orally  distributed  at  various  points  within  an  elongated  oval  art*,  lit* 
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of  wliirh  corresponds  with  the  direction  of  the  trajectory,  aod 
whirb  they  appi-ar  to  have  bovn  sifted  by  the  resbtance  offered 
ttmospbere,  in  the  order  of  their  magnitude. 
ora  ai-c  not  incandescent  when  they  reach  the  ground,  but  are 
I  too  hot  to  baodlc.     Sometimes  tho  high  temperature  ia  limited  to 
within  they  are  extraordinarily  cold.     The  specta- 
'  .I  il  at  Dburmsalla,  India,  on  the  14th  of  July,  1860, 

iy  broke  up  the  stones,  still  burning  hot  on  the  outside,  and  were 
ly  •nrpriscd  to  find  that  it  was  impossible  to  handle  the  inside 
LOB  acfoont  of  their  estreme  coldness.  A  similar  observation  was 
,  the  16ih  of  May,  1883,  at  Alfianello,  near  Brescia.  This  con- 
rcMi  the  central  part,  still  retaining  the  intense  cold  of  the 
spares,  and  the  outside,  which  only  a  few  moments  before 
>b«BQ  red-hot,  may  be  easily  understood  when  we  reflect  on  the 
of  the  conducting  powers  of  stony  substances,  and  the  very 
;  time  that  they  had  been  heated. 

Be  effect  of  this  heat  persists,  and  is  obvious  at  first  sight  as  a 

charscteiistic  of  meteorites,  in  the  shape  of  a  black  crust,  en- 

covcring  them.     It  is  not  a  millimetre  thick,  and  is  generally 

I,  bat  forms  in  some  especially  fusible  types  a  glossy  enamel.    The 

effcot,  of  vitrification,  is  produced  by  lightning  on  rocks  which 

ink  by  it.     The  incandescence  of  which  this  is  the  effect,  and 

bad  been  observed  in  the  meteor  flying  in   the  distance,  is  the 

It  of  the  extreme  speed  with  which  tho  body  penetrates  the  atmos- 

is,  unfortunately,  very  rarely  possible  to  find  tho  fragments  pro- 
by  meteors  ;   and  it  is  only  under  quite  exceptional  circam- 
even  in  populous  countries,  that  one  is  discovered  among  the 
Bod  under  the  vegetation  by  which  they  are  commonly  con- 
The  observer  enjoys  the  illusion  of  supposing  he  sees  them 
\wX  DO  great  distance  from  biro  ;  but  he  will  hardly  over  find  one  if 
for  it.     Probably  three  quarters  of  them  are  swallowed  up  by 


ag  there  arc  three  meteoric  showers  a  year  in  Europe — and 
tbia  ia  the  mean  of  what  has  been  observed  there — and  that  that  part 
of  the  earth  is  not  exceptionally  favored  by  them,  we  have  one  hundred 
Mid  eighty  a  year  for  tl)e  whole  surface  of  the  globe.  But,  as  many  of 
the  showers  are  not  perceived,  we  may  safely  triple  the  flgure,  or  even 
■appose  thrre  are  six  hundred,  and   still  underestimate  the  reality. 

Bi  ire  (ie.iiing,  therefore,  with  a  daily  phenomenon. 
Wc  do  not  know  in  what  regions  of  space  meteors  originate,  nor 
It  coorscs  they  follow  before  they  come  within  the  sphere  of  the 
earth '•  attraction.  They  have  been  supposed  to  be  ejections  from  Tol- 
eanoea  in  the  moon.  If  this  were  the  case,  they  would  have  to  be  sup- 
pOMd  to  have  been  ejected  by  the  eruption  with  velocity  enough  to 
pMi  the  neutral  point,  or  the  point  where  a  body  is  equally  attracted 
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by  Um  moon  and  tbe  earth.  That  relodty  olMold  b«  at  least  i,s4V 
inrtrea  a  wcond,  or  about  Sve  time*  that  of  a  eanooD-baU  ;  if  it  wttt 
UaM»  U>«  man  would  fall  back  to  tbe  moon.  Another  more  fnbdbii 
■apporitioa  U  tbat  lh<>j  come  from  a  groap  of  minate  asteraUa  vUA 
■Nroirc  in  the  epnco  between  Mars  and  Jnpiter,  wbo«c  orbita oraa  tboM 
'^of  tbe  large'  planets,  ours  included,  and  arc  occasiooallr  nKt  '~  ''■ 

earth  in  iia  coarse.      There  is  nothing    elsL>,  since   the  bean* 
tvearcbee  i  have  connected  the  (>friodicAl  swarms  of  sIms^ 

licgHitan;  ,  to  a«>suru  us  that  they  do  not  come  fraattil 

more  distant  part«  of  the  sky,  or  erea  from  witboat  tbe  solar  sjUcpl 

S!        ■  M'  to  us  by  millions  at  regular  !  " 

Bunr.'  ii  are  directed  toward  our  glob* 

n  estimated  at  many  milliards.    Tboy  somewhat  resemble  meteorites  in 
llhe  abruptness  of  their  appearance  in  our  atmosphere  and  tbe  ezov* 
ItiTe  mpidity  of  their  motion,  but  they  differ  from  them  in  an  imp**- 
l4ant  chantctcrLttic.     None  of  them  ever  reach  the  ground.     T' 
Ifear  to  share  in  the  properties  of  comets,  from  which  they  tnj.^   .  , 
nbeen  dismembered  and  told  off  by  perturbing  actions  ;  while  ri-:v 
BtM  M«m  to  be  related  to  the  planets.     The  difference  between  tbcn 
Rl  like  tbe  difference  between  gases  or  vapors  and  solid  bodies. 

Tbe  meteors  coming  to  our  earth  without,  excepting  as  to  tbcit 
f   1      ■■  ■  '    "    ""    ition,  undergoing  any  change,  we  arc  able,  by  (objeelr 
'  :  Nis,  to  derive  frora  them  some  precise  facts  rtspett 

ing  the  constitution  of  the  bodies  in  space.  The  first  fact,  wUck 
1  eomes  out  from  hundreds  of  analyses,  is,  that  they  have  not  broagbt 
^m  single  substance  which  is  foreign  to  oar  globe.  About  tventy-tws 
elements,  all  known  to  the  chemistry  of  the  earth,  have  been  rees^ 
cized  as  present  in  them.  Among  these,  iron,  silicon,  magnsalaa^ 
nickel,  sulpbnr,  phosphorus,  and  carbon,  are  tbe  most  importaaL 
While  they  ore  all  clad  externally  in  a  common   liv  '-s 

when  examined  in  their  fractured  parts,  along  with  tr;i  tj, 

present  considerable  differences.    They  have  been  classified,  according 
to  their  types,  into  four  groups,  according  to  the  pr^  '  '• 

they  contained.     Those  of  the  first  group  are  compos 
of  iron,  which  is  known  as  meteoric  iron.     It  is  always  alioynl  wiiii 
nickel  and  a  few  other  metals,  and  contains  carbon  free  or  in  combina- 
tion, as  in  steel,  with  frequently  sulphnret  and  phosphuret  of  iron  is 
I  icattered  globules  and  grains.     It  is  always  rec  ■  by  a  single 

r  peculiarity  in  its  structure.     If  we  moisten  a  p'  surface  of  it 

with  an  acid,  we  shall  immediately  observe  the  appearance  of  oocmt* 
ons  straight  lines,  as  fine  and  as  true  in  their  parall'  '        ' 

an  engraver's  tool,  and  crossing  one  another  in  .-i 
|j[eomctricsl  figures.      These  designs,  called  the  ti_'ur.>  of  Wnliiian- 
(itaetten,  after  the  first  obsor^'er  of  them,  result  fn.iu  :       '-•  ''—'  ''" 
pnetal  is  not  of  homogenoone  constitution.      It  is  C' 
l«]loys  of  u-on  and  nickel,  in  a  erystallioe  oonditioa,  oue  vi  wiiicii,  »»• 
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;  aCeoted  by  the  acid,  stands  out  in  relief  from  tbo  otbcr,  which 
eked  by  it.    The  meteorites  of  this  group  arc  called  tiolosideritea, 

I  troo,  in  distinction  from  the  others,  which  contain  also  stony 
They  are  Tastly  more  rare  than  those  of  the  other  groups. 

•tony  substances  of  the  other  groups  consist  chiefly  of  silica  in 
ition  with  magnesia  and  peroxide  of  iron,  as  peridote  or  py- 
If  these  silicates  are  in  small  proportion  and  thinly  scattered 
tkroagh  the  iron,  they  are  tyssideriUs  ;  if  it  is  the  iron  that  is  in  rel»- 
livdy  nnall  proportion  and  appearing  only  in  isolated  grains,  they  are 
^jWTB iotideriu*.  In  other  meteorites,  comparatively  few  in  number, 
M>  metallic  iron  can  be  perceived,  and  they  are  called  asideritet.  The 
ao«t  tntercsting  specimens  among  them  are  remarked  by  their  dull- 
idack  color,  and  a  general  appearance  like  that  of  peat  or  lignite.  Be- 
jidw  Btony  matters,  they  contain  carbon  iu  combination  with  hydrogen 
lad  oxygen — a  chemical  quality  which  has  led  to  their  being  exam- 
Btd  for  remains  of  organic  beings.  But  no  trace  of  anything  of  the 
tind  has  been  discovered.  They  also  have  escaped  all  alteration  by 
Mat  beyond  the  superficial  glazing,  and  thus  strengthen  the  evidence 
hai  their  origin  is  exterior  to  our  globe. 

Among  all  the  diversities  presented  by  the  specimens  of  more  than 
foRT  hnndred  meteoric  showers,  is  the  remarkable  fact  that  meteorites 
rhich  have  fallen  at  the  most  distant  epochs,  and  in  countries  most 
tfmote  from  one  another,  not  only  conform  to  the  same  type,  but  pre- 
mt  ao  complete  an  identity  that  their  respective  fragments  can  not 
M  distinguished  even  upon  a  close  mineralogical  examination.  Nolh- 
B^  in  the  exterior  form  of  meteorites  is  more  striking  than  a  general 
■pect  indicating  that  they  are  ])arts  of  a  broken  body.  When  we 
RMnparc  hundreds  or  thousands  of  stones  of  the  same  fall,  we  find  that 
imj  all  present  polyhedral  forms  like  those  of  stones  broken  for  a 
Ittcsdamizcd  road,  except  that  the  angles  are  more  or  less  rounded. 
Even  meteoric  iron  exhibits  this  angular  shape,  showing  that  its  mal- 
eability  and  extreme  tenacity  have  not  preserved  it  from  a  violent 
wptnre.  It  seemed  impossible  that  such  an  effect  could  be  produced 
loldy  by  the  action  of  the  air,  especially  in  the  upper  regions  where  it 
•  in  an  extremely  rarefied  condition.  But  light  has  been  thrown  upon 
lbs  problem  since  the  introduction  of  the  new  explosives,  which  illus- 
mte,  in  their  industrial  applications,  the  prodigious  force  that  gases 
lie  capable  of  exerting,  even  in  small  quantity,  when  they  are  suddenly 
mtmated  by  a  considerable  tension.  The  explosion  of  a  kilogramme  of 
lynamittf  will  break  up  bars  of  steel  which  a  pressure  of  a  million  kilo- 
pamoMM  would  hardly  crack.  Similar  conditions  concur  in  the  upper 
Itnta  of  the  atmosphere,  slight  as  their  density  may  bo,  when  a  meteor 
Doring  with  planetary  velocity  strikes  upon  them.  The  body  com- 
the  air  more  rapidly  than  it  can  yield,  and  transmits  an  cquiv- 
^ motion  to  its  own  molecules.  Under  these  circumstances,  in  the 
re  detonations  caused  by  an  enforced  rotation,  u'on  and  the 
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w  Bost  t«n»riimii  bodies  irfll  fly  into  pieoea,  u  if  tbcj  were  itn^  •^»)- 
E«  p{le>driveT. 

\      There  is  anotbor  no  leu  characteristic  festare  of  tiie  waiiot.  vi 
Fautieoritfls  vbich  testifies  to  tho  violence  of  the  mecbanicml  action  pcv* 
daccd  opoo  tbem  by  the  atmospberio  reboand,  cxhibtt«d  bj  rosaM 
ccavitias  rasenbling  fingcr-tnarks.    T 
Irbot  are  partieobuly  obaractcriKtio  < 

were  at  one  time  attributed  to  transient  Gxpionions  taking  pUce  diniaic 
■  tbe  ooone  of  the  meteor  through  the  air ;  but  experiment  has  ibo«a 
■that  the  same  apptuurancf*  is  prodacod  in  bodies  which  arc  actc<i  opoD 
ll>y  .T  (• ;  in  the  grainx  of  coarse  powtlrr  that  drops 

ibalf  •, .-  .,  -..;-.  ....  .:4  0ulh  of  a  cannon  when  it  is  tired,  an.l  jr.n 

the  touch'bole  of  tbe  cannon.     They  are  all  doe  to  the  aamt.- 
to  the  erosiye  action  of  gas  revolvin  '.  moving  tpimll}  aiiU 

nndcr  high  pressure  against  the  pi  .  Jkg  into  them  as  if  it 

were  a  gimlet.  The  mechanical  action  is  accompanied  and  aided  by 
r  •  cbcmiool  action  which  is  dependent  npon  the  combostiblc  natareof 
piroo  at  high  temperatures.  Althongh  these  bli»ter-boles  are  w-ntM 
ouly  on  the  faee  which  is  exposed  to  the  direct  precsore  of  ! 
meteorites  present  them  on  various  sides,  and  sometimes  ovc.-  .^  .■ 
whole  snrface.  This  arises  from  tbe  rotatory  cbaraotor  of  tbe  motion 
of  the  body  which  makes  it  present  every  iddo  in  sacoeaBioii  to  th( 
front. 

With  these  mechanical  phenomena  of  meteorites  is  connected  tbs 
Loomii  '      '  dusts  of  '    '         '         'in.     Inf. 

f Wo  ih  il  tosepji'  ,ily  du8i8, 

air  is  more  or  less  loaded,  of  every  kind,  natural  and  ar: 
Volcanoes  and  from  waste  tracts  of  the  earth's  surface,  min 
ble,  and  animal.     These  are  n»cogni*abIe  by  careful  exaniii 
k^after  they  are  all  detected,  thcro  remain  still  other  dusts,  v 
"testably  come  to  us  from  regions  foreign  to  our  globe.     1 :.. 

ccous  meteorites  of  Orgncil  furnish  us  a  very  interesting  prime  doc«> 

lirent  respecting  them.     These  bodies  are  so  friable  that  they  an  re* 

Fdneed  to  powder  under  the  slightest  pressure  of  the  fingers,  and  tb»y 

would  probably  have  been  pulverized  in  their  course  through  the  air  if 

r  they  had  not  been  protected  by  their  heat-formod  crust.    Further,  when 

pWroliths  of  this  species  are  moistened  with  a  little  water,  tbcy  arc 

completely  disaggrrgnted  and  reduced  to  extremely  fine  particles  io 

consequence  of  the  solution  of  the  alkaline  salts  which  perform  totbsffl 

the  part  of  a  cement.    Under  this  property,  if  it  had  been  raining  when 

the  Orgut'il  meteorites  fell,  on  the  14th  of  Mar  '      i  'ladhad 

to  p.iss  through  a  stratum  of  cloud,  they  woui  lired  in 

their  conrsc,  and  all  wc  sbould  have  found  of  tbem  wooid  have  botn 

a  little  black  slime  on  the  ground. 

Extra-terrestrial  dusts  usually  reach  na  ondcr  qaito  different  cii^ 
cumstaoces,  and  without  the  intervention  nf  walvr.     The  mvtMiie 
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almost  instantaneouslj  pulTerize  whatever  bodies  they 
and  this  is  precisely  what  happens  to  the  meteoric  stones  as  they 
ibrough  the  air.  Judging  from  the  thickness  of  the  clouds  fol- 
g  the  bodies  and  the  space  they  occupy,  we  conclude  that  they 
h  oonsidorable  quantities  of  metallic  and  rock-dusts  to  our  atmos- 

careful  investigation  of  the  dusts  which  may  be  supposed  to  be 
io  origin  is  very  desirable,  as  also  is  a  systematic  examination 
atmosphere  by  all  the  means  in  our  possession,  after  every 
non  of  a  meteor,  for  that  which  they  may  have  left.  Something 
done  in  this  direction  by  Mr.  Pbipsou,  M.  NordenskiOld,  and 
Wton  Tiasandier.  Doubtless  the  shooting-stars,  extreme  as  their 
y  may  be,  also  bring  down  ponderable  substances  in  minutely 
^  condition.  The  spectroscopic  examination  of  these  asteroids 
r.  Alexander  Uerschel  has  revealed  the  presence  in  them  of 
I,  magnesium,  carbon,  and  other  bodies.  The  fact  is  confirmed 
formation,  in  connection  with  the  extraordinary  meteoric  shower 
27th  of  November  last,  of  a  cloud  of  vapors  which  obscured  all 
tarn  except  those  of  the  first  three  magnitudes,  and  was  shortly 

ard  dissipated. 

be  question,  whether  gaseous  and  invisible  substances  may  not 
»  introduced  to  the  earth  from  the  realms  of  space,  can  not  yet 
ivrcred  from  observation. 

most  interesting  resemblances,  and  even  identities,  are  occa- 
Ijr  njTealed  between  the  meteorites  and  some  of  the  deeper  rocks 

planet, 
^olcaooes  bring  op  daily,  besides  prodigious  quantities  of  vapor 
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ror  to  ascertain  their  origin  during  his  voyage  to  Nortb- 
!  in  1870.  After  mnch  ecarcbing,  with  the  aid  of  what 
i  nstives  could  give  him,  he  at  last  found  the  object  of 

fi  io  the  hill  of  Blaafjeld,  or  Ovifak,  near  Disco  Isl- 
iron  were  lying  on  the  shore  at  the  foot  of  a  high 
basalt  and  conglomerates  of  the  same  rock  in  alter- 
aore  than  twenty  masses,  containing  not  less  than  twenty- 

Kogrammes  of  metallic  iron,  were  collected  within  a 
>y  were  at  first  supposed  to  be  of  meteoric  origin,  be- 
>ntained  nickel,  and  exhibited  figures  which  had  been 
lecaliar  to  meteoric  iron.  But  this  view  was  proved  to 
fhen  M.  Steenstrup,  under  a  commission  from  the  Danish 
U>  investigate  the  conditions  under  which  the  iron  oc- 

at  one  point  on  the  coast,  native  iron  actually  imbedded 
I  rocks,  the  appearance  of  the  larger  grains  of  which  was 
ar  to  that  of  the  scattered  blocks  previously  found.  The 
le  eruptive  rocks  of  the^arth,  of  iron  alloyed  with  nickel, 
eoric  iron,  and  having  the  crystalline  texture  which  had 
>cared  to  be  an  exclusive  characteristic  of  the  latter,  has 
me  incontestable.  It  is  proper  to  add  that  the  metal  in 
ii  not  A  fortuitous  and  isolated  accident  in  Greenland, 
'ound  in  many  places  and  over  considerable  districts, 
gical  structure  of  the  northern  part  of  that  country  is 
iingaisbed  by  the  development  of  eruptive  rocks  of  a 
r  recent  age.  It  is  one  of  the  largest  masses  of  basalt 
J  are  acquainted.  It  begins  at  the  sixly-ninth  degree  of 
liaappears  near  the  seventy-sixth  degree,  under  the  vast 
Bcier  which  prevents  all  further  exploration  of  the  sur- 
iasonable  to  suppose  that  the  eruptions  of  which  these 

result  brought  up  metallic  iron,  of  which  they  seem  to 
Sxistence  of  large  masses  in  the  deep  interior.  This 
o  be  taken  account  of  in  the  theory  of  terrestrial  mag- 

ng  sketched,  twenty  years  ago,  the  numerous  features  of 
Btween  the  meteorites  and  the  deep  terrestrial  rocks,  and 

how  some  of  them  can  be  imitated  by  a  partial  deoxi- 
e  rocks,  I  added  :  "There  is  nothing  to  prove  that  be- 
iminifcroua  masses  which  have  furnished,  in  Iceland,  for 

analogous  to  the  meteorites  of  Juvinas,  that  beneath 
rocks  which  the  meteorite  of  Ch.i8signy  closely  resem- 
y  not  be  found  masses  in  which  native  iron  begins  to 
ambling  meteorites  of  the  common  type  ;  then,  below 
cbcr  and  richer  in  iron,  of  which  the  meteorites  offer  a 
sing  density,  from  those  in  which  iron  represents  nearly 
t  of  the  rock  to  massive  iron."  Five  years  after  these 
tea,  the  great  masses  of  native  iron  alloyed  with  nickel, 
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of  wbicb  wv  luTo  joct  ipoken,  were  diacoverod  hj  "SL  Nardcn>V!z>' 
Tbn  dbevMioiis  upon  their  origin,  vhich  we  hcaiUUcd  at  firat  t 
M  termtrial,  toffioed  to  bring  oat  tbe  doee  analogiea  betwtvu 
and  tlie  mctearites.  Tbe  atad  j  of  tbe  bitter  bodies  htat,  tbea, 
tti  to  penctrstc  bj  induction  into  th«  internal  oonstitation  of  our 
u  if  by  a  side-look  into  depths  wholly  inacceuible  to  direct 
tlon.     Th«  Uiat  demark.1t ion  h.ix  thu«  been  effaced,  and  a  niMt 
mn'  h.as  been  established  between  the  miiHWH  t]iro< 

froti-  ; ..-  of  our  plauct  and  iho  celestial  taoase*  •'>F'  -aK^V 

meteoritce  brini;  u«  tbe  fragments. 

Tbe  ana '  ive  point' 

tbe  prof oami  ;wbele«tit_ 

cal  actions,  even  in  tbe  formation  of  stans  very  distant  from  each 
In  faot,  ft  mineral  jjenerallT  ts,  in  a  yr  ' 

atanoea  nmlcr  which  it  i :  We  m 

tells  the  story  of  its  origin,  c!*pecially  when  it  can  be  re; 
pcrimcntatly.     We  thus  porcclve  how  reason,  assisted  b\  ^.^^-^.^^.^ 
can  gire  as  clews  to  the  formation  of  the  stars  of  which  we  posw 
fragmrntn.     Silica  or  'id  is  a  cbemicotl  agent,  t! 

wbicb  bocomcs  very  c  ible  at  high  temperaiurcs  ;  ; 

characteristic  element  of  numerous  prodncta  formed  in  indnstrial  f)» 
naocs,  like  gl  'fv-,  and  slags,  and  of  the  lavas  of  volcanociL    AD 

tbe  silicates.  .  and  natural,  wfaon  free  from  water,  or  in  tbeao- 

liydrous  state,  denote  the  dominance  of  a  high  temperature  over  tb«ir 
formation. 

Suppose  that  silicon  and  tbe  metals  were  not  originally  combtml 
with  oxygen  as  they  are  now,  either  because  the  different  elpraenti 
were  not  near  enough  togctber  in  the  primordial  chao«,  or  their  tem- 
perature was  not  high  enough  to  permit  them  to  enter  into  combina- 
tion.     When  o\'  mos   into  notion,  it  un'; 
elements  for  whii  i  prc«lomiDant  affinity,  , 
magnesium,  then  iron  and  nickel ;  and,  if  the  gas  is  not  to  <- ' 
leaves  a  residue  composed  of  the  less  oxidable  bodies.     Iron  ai  .       ' 
would  in  Uiat  case  be  left  in  a  free  state,  disseminated  amonr;  sh   •:  i  j 
silicatee.     This  is  exactly  what  is  observed  in  the  meteorites  :  j'  ■:  •'■ 
is  also  a  fact  which  I  have  confirmed  by  experiment,     liy  pt"  ' 
the  conditions  that  have  just  been  mentioned,  I  obtained  an  it. 
In  essciiti                -  of  meteorites  of  the  common  t>  'I".-  ;  . 
tion  of  a  -             •  f  magnesia  and  protoxide  of  ir^  .  •  .  :'  •  '' 
const  itation  of  peridote. 

Furthermore,  one  of  tbe  best- known  ever.    '  -j- 

tions,  tbe  drcarbonization  of  cast-iron,  or  it-  J* 

Icable  iron  or  steel,  gives  .an  an.tIogous  reaction  and  ends  in  a  rtaidt  of 
the  same  kind.  Whether  the  process  be  carried  on  in  little  charcoai- 
furnaces,  as  in  antiqoity,  or  in  puddling-furnaces,  or,  as  by  the  Sose- 
mer  process,  without  tbe  addition  of  any  combustible,  it  ia  always  Cb« 
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Ben  of  l}u>  air  which  burns,  not  only  the  charcoal,  but  also  the  silicon 
Hp  pig  and  a  (>art  of  the  iron.  The  black  scoria  which  is  formed  in 
Braoess  often  contains  a  peridote  with  a  base  of  iron,  having  the 
Hcbemical  constitution  and  crystalline  form  aa  the  magnesian  peri- 
■of  the  eniptive  rocks  of  the  earth  and  of  the  meteorites. 
Hbe  simple  oxidation  of  silicon  develops  an  enormous  quantity  of 
K  rery  much  more  than  the  combustion  of  carbon  ;  a  heat  which 
Hkuent  to  refine  the  metal  in  the  retorts  of  iron  and  steel  works 
^^K'tbe  addition  of  carbon.  Silicon,  which  in  nature  has  p.i88cd 
HVtOto  the  state  of  silicio  acid,  or  been  burned,  must,  at  the  mo- 
H  of  itB  combination  with  oxygen,  have  been  the  cause  of  an  intense 
Bng  both  in  our  own  globe  and  in  the  other  stars,  which  are  also 
ftooed  of  silicates.  But  in  the  last,  of  which  meteorites  are  the 
■Bnentii,  the  temperature  was  not  probably  so  high  as  in  the  metal- 
Heal  furnaces  and  the  experiments  we  have  cited.  It  is,  in  fact, 
m  remarkable  that,  notwithstanding  their  tendency  to  a  distinct 
BtelliBation,  the  silicate  compounds  of  which  the  meteorites  are  con- 
■tcd  are  only  in  the  condition  of  very  small  and  quite  confused 
Bak,  aa  if  they  had  not  passed  through  fusion.  We  might  say 
H  rather  th.'in  the  long  needles  of  ice  which  liquid  water  forms  in 
^nng,  their  tine-grained  texture  resembles  that  of  frost  and  snow, 
ueh  is  known  to  be  due  to  the  immediate  passage  of  atmospherio 
hKraa  vapor  to  the  solid  state. 

B>  l>ricf,  the  extreme  tendency  of  the  oxidation  of  silicon  to  pro- 
00  the  formation  of  peridote,  daily  proved  in  our  laboratories  and 
Ms,  ia  DO  less  evidently  manifested  in  the  deeper  rocks  of  our  globe, 
&e  one  side,  and  in  the  distant  stars  from  which  the  meteorites 
^^Bpl  the  other  side.  Everywhere  are  observed  the  effects  of  an 
HOT'and  vast  oxidation.  In  this  we  have  a  simple  and  expcri- 
Bal  explanation  of  the  ubiquity  of  peridote.     It  is  the  nniversal 

Ba  a  forest  shows  at  a  glance  the  plant-life  of  all  ages,  the  nniverse 
Btota  119  stars  in  all  the  phases  of  their  existence,  from  that  of  incan- 
■tont  heat  to  obscurity,  and  an  advanced  cooling.  We  have  also 
■mco  that  some  of  them  are  in  demolition,  and  that  their  frag- 
Bta  fall  npon  others,  to  which  they  remain  attached.  The  numer- 
FMia  of  meteorites  on  our  globe  teach  us  that  this  f.act,  instead  of 
lag  an  exception,  answers  to  an  habitual  regime.  And  the  constitn- 
10  of  the  meteoric  masses  teaches  us  with  certainty  that  the  celestial 
dies  whence  they  emanate  have  a  chemical  history  quite  similar  to 
at  of  tb«  interior  regions  of  our  planet. 

^o,  while  the  exploration  of  the  sky  reveals  to  us  millions  of  worlds 
Bod  our  solar  system,  our  planet,  small  as  it  is,  offers  us  an  example 
■be  ebaoges  which  the  stars  have  undergone,  and  an  episode  in  the 
Beral  history  of  the  nniverse.  The  meteorites  form  a  kind  of  line 
anion  between  the  succession  of  the  epochs  of  the  earth,  the  object 
A         *ak  ssx.— 2S 


3W 


THE  POPULAR  SCISJICB  MONTI 


of  gcologic&l  htudj,  and  tliu  coit!<-' 

Domical  roa«arcli.     Tbese  two  put  i 

piamenUry  lights  npoa  ooe  another. — 2'ran^cUtd  f<k 

Seienoa  JfonMyJIrom  tAe  Bttn*  <h»  Dcvx  Mondtt. 


THE  CARE  OF  THE  BRADf. 

Bt  ThKonmm  AMBBOBE  L.  RANXET,  M.  D. 

THERE  I*  a  natural  lundenev  on  tbe  part  of  most  pa 
pnoocitT  in  their  first  child.  Tbev  love  to  boast 
and  to  draw  faTorable  comparisona  between  it  and 
friends.  Sometimes,  as  wo  all  know,  tbey  oTerdo  tbe  i 
due*  a  montal  deformity,  or  a  mental  dwarf,  or  an  idiol 
which  thtur  hopes  as  well  as  their  error  are  bnried. 

No  qncstion  is  moro  dificalt  for  a  parent  to  de4 
"  When  and  how  shall  I  begin  to  train  the  mind  of  my 

Unfortunately,  the  advicv  of  teachers  or  physicians 
Is  ■  'le  same.     Some  answer  sucli  a  < 

fr<':    ^  .  cd  opinions  that  are  not  always 

era,  again,  fail  to  investigate,  before  answering,  the  hei 
cics  of  the  child,  whose  future  tbey  are  called  upon  to 
in  molding.  Finally,  most  teacher!!  and  some  of  the 
nity  are  more  or  less  ignorant  themselves  of  the  later  di 
in  cerebral  physiology,  and  are  therefore  not  always  w 
advisers  respecting  the  best  means  to  develop  the  orgt 
properly. 

The  human  brain  is  moro  wonderful  and  delicate  in  i 
than  any  invention  of  man.    Few  of  those  who  have  c 
appreciate  the  care  that  should  properly  be  exercised  ii 
natural  growth  and  the  best  development  of  that  W] 
daring  the  early  years  of  life. 

Parents  who  watch  with  anxiety  against  the  possifa 
deformities  in  their  children  are  often  unaware  of  the 
be  done  to  young  brains  by  ignorance  or  neglect  on  thi 
who  have  them  in  charge.  They  know  nothing  thei 
organ  of  the  mind,  but  tbey  think  themselves  justific 
that  a  system  of  training  which  has  jjroduced  good  r 
children  b  applicable  to  each  and  every  one. 

Now,  it  should  be  remembered  that  minds,  like  fac< 
by  Nature  in  the  same  mold.  The  quality  of  workn: 
material  is  finer,  so  to  speak,  in  some  brains  than  io 
children  are  congenitally  predisposed  to  ncrvoos  excitabil 
Certain  of  the  oomponcut  parts  of  the  brain  become  pel 
their  dcrtiopmoDt  before  others.     Some  of  these  parta 
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^^^Pln  from  tbo  moment  of  birtli,  while  others  aro  not  called 
BpH^ftHTBUUiy  months  afterward. 

■  Iiave  known  many  a  child  to  be  crowded  prematurely  to  a  point 
Cental  development  that  has  cither  arrested  further  growth  of  the 
Bectnal  faculties  or  causc<i  its  death  indirectly. 
Bardly  a  month  passes  in  which  I  am  not  compelled  to  urge  par- 

■  (of(«a  ag^nst  their  inclinations)  to  modify  or  discontinue  some 
■etivo  systom  of  mental  training  of  their  children.  Many  oases  of 
l^hpilepsy,  St.  Vitns's  dance,  dropsy  of  the  brain,  and  other  nerv- 
HKues  of  childhood  encountered  by  physicians,  might  have  been 
noted  if  the  parents  had  been  made  intelligent  respecting  the 
Hen  that  encompassed  the  child,  and  used  proper  precautions 
K>t  them. 

■IHtiun  the  past  decade,  the  functions  of  different  parts  of  the 
^k^aTe  been  determined  with  an  approach  to  scientific  precision. 
^Hk  now  able  to  trace  (by  methods  lately  discovered)  the  course 
R  terminations  of  separate  nerve-bundles  which  compose  the  bulk 
■lo  brain.  Pathology  has  helped  ua  to  verify,  in  the  case  of  man, 
■dednctions  drawn  from  experiments  upon  the  brains  of  animals, 
BmicToeoope  has  enabled  us,  furthermore,  to  detect  structnral  dif- 
■lecs  between  various  groups  of  brain-cells,  whose  functions  have 
en  shown  to  be  totally  distinct  from  each  other. 

and  other  discoveries  (too  numerous  to  mention  here)  have 
Talue  as  well  as  a  scientific  one.     Tliey  afford  us  many 
it«  which  may  be  applied  during  life.     They  aid  us  materially  also 
Bventing  as  well  as  relieving  diseased  conditions  of  the  wonder- 
constructed  mechanism. 

I  are  the  few  physiological  facts  which  I  am  particularly  desir- 
apressing  upon  the  reader,  since  they  form  a  basis  for  my 
isions.     These  may  be  summarized  as  follows  :* 

Terent  areas  of  the  surface  of  the  brain  have  functions  /3«-  , 
'  and  txclxmvdy  their  oicn.  Thus  the  brain's  surface  may  be 
Lened  to  a  map  with  its  various  territories,  each  of  which  is  at  times 
perfectly  independent  of  the  other  in  respect  to  its  functions,  but  still 
CS|kable  of  roncerted  action  with  the  rest  when  such  action  is  required. 
We  recognise  as  distinctly  defined  those  areas,  for  example,  which  pre- 
ride  over  motions,  sight,  smell,  taste,  touch,  hearing,  general  sensi- 
lity,  and  some  others. 

Each  of  these  areas  of  the  brain-snrf.ace  has  to  be  separately 
The  memories  connected  with  past  experiences  are  stored 
^in  the  cells  of  the  area  which  appreciates  the  facts  as  they  occur. 

Some  parts  of  the  brain  develop  more  rapidli/  than  others. 
A.  The  education  of  some  parts  of  the  organ  consists  chiefly  of  the 

•  Tb«t«  w*  oerUln  anttomtcal  and  (ib^iologiGal  facts  r«ip«cting  the  bumiin  bniln  lo 
tiM  atUBtJon  of  the  reader  could  be  directed  irith  benefit  l>cfore  the  practical  part 
I  •Bbjwt  is  discDMcd.    To  those  who  are   tnlcreeteJ  in  tbi^  field,  I  irould  refer 
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ae^uintum  ^mtmorUiut  -igs  as  the  part 

been  specially  detlgncd  to  aj ,  Tbis  is  partici 

pstt«  related  to  rision,  hearing,  smoll,  taste,  touch,  el 

5.  The  higher  tneittal  faetittiety  r     ' 
oootrol,  eto^  reqairo  the  eonnrUd  o 
brain'e  aorf  ace.    ThU  i«  bccaose  all  each  acta  are 
opaa  r- -  * — Mectlan*  of  past  event*.     These 
been  a  ;r  ^^  ^^  o^  ^ght,  hearing,  gctoeral 

6.  TL«  MtUa  of  different  areas  of  °  i  do  not 

Tidnals  the  mxm4  aptit%KUfor  tht  acqu ...  ./tnottlt 

plo  romcinbrring  most  ea«ily  what  they  see,  othcr« 
otbcn  what  they  handle,  etc. 

7.  In  oaae  aome  pouts  are  deprived  of  their  fuoctii 
art  rtndmd  itiearioutt}/  more  active.    Wo  see  this 
extnoie  senddvaiDeae  of  the  car  and  touch  in  the  blind 

8.  J^vUmgfd  disease  of  any  part  o/t/ie  brain  ma 
ing-pmoesti  (atrophj)  witliin  the  brain-cells  of  that  pat 

With  these  deductions  aa  a  basis,  we  are  prepared 
ligently  what  may  be  regarded,  in  the  light  of  existinj 
guides  toward  promoting  the  best  welfare  an<1  growtl 
tant  organ.  The  views  which  I  shall  advance  here  are 
physiological  facta  enamerated.  These  have  been  sat; 
onstratcd  within  the  pa.-^!   ' 

In  the  first  place,  \  v.  a  my  Toice  in  strong 

the  popular  fallacy  that  every  child,  who  presents 
formity  of  limb  or  evidence  of  physical  or  mental  wei 
be  sent  to  school  early  to  keep  it  out  of  mischief." 

During  the  period  of  early  chtlilhood  (from  four  t 
age)  most  of  the  knowledge  gained  by  the  brain  is  acd 
not  exclusively,  throagh  the  organs  of  sight,  of  hearin 
The  brain  is  thus  kept  in  a  etato  of  he.iT°' 
manner  of  impressions,  and  storing  np  men 
ly  imparted  to  it.  Of  the  ej^coial  senses,  sight  is  by 
portant  to  the  child,  because  it  is  the  most  used. 

Now,  congenital  and  acquired  dfformHie*  of  the 
qnent.  They  are  among  the  most  common  of  malformal 
too  often  unrecognized.  Very  often  a  serious  defect 
child  is  not  suspected  by  its  parents,*  Again,  the  fai 
dismissed,  oven  when  the  existence  of  such  a  defect  is 
remark  that  "glasses  are  a  disfigurement  to  a  child,  an 
is  better  off  without  thom  than  with  them,"     I  ha 


them  to  fto  aniole  oontribated  by  mjsdf  to  "  Ilarpfr'a  Mnsttilr  1 
aad  to  the  popalur  work  ot  Luya  upon  the  "  nnman  Brmin,"  IX  . 
*  f^^sii^tod  (abJeoU  Jure  ramirkablj  *cutc  vlaloa  la  tpiu  4 
arc  too  sliallow.     Tbey  see  rotiraly  hj  the  aid  of  mwrw/or  tfart, 
from  the  effccta  vf  "  o^e-strain  "  anlen  the  proper  glasaes  art  irois. 


^^^^  times  to  hear  medical  men  of  intelligence  support  sach  a  state- 
IVH^  sad  to  urge  tbeir  patients  to  avoid  glasses  as  long  as  possible,  in 
«rder  that  tbej  migbt  not  become  dependent  upon  them.    To  those 
"Vho  bold  that  idea,  I  would  simply  say  that  if  they  will  read  the 
aitieie  written  by  Dr.  Loring  upon  this  subject  ("  Uarpcr's  Monthly," 
Jkogtut,  1879),  and  one  by  myself  on  a  somewhat  similar  field  ("New 
d[ork  Mi'dir.al  .Tonmal,"  February,  1886),  they  will  be  convinced  of 
^^etr  error  and  the  sad  results  that  may  occar  from  such  ignorance. 
I  earnestly  advise,  therefore,  every  parent  to  consult  some  expert 
(not  an  optician),  before  sending  a  child  to  school,  and  thus  to  ascer- 
tain if  the  organs  of  sight  be  anatomically  perfect.     If  they  are  not  so, 
tiM  health  and  mental  vigor  of  the  child  are  liable  to  be  slowly  under- 
BUBod. 

I  hare  seen  serions  damage  done  both  to  the  health  and  mind  of  a 
ddid  by  the  neglect  on  the  part  of  parents  to  remedy  an  optical  de- 
feel  early  by  glasses.     Many  evil  results  may  arise  from  the  neglect 
of  this  simple  precaution.     Children  very  often  become  cross-eyed — 
tl»c  laoghing-stock  of  their  playmates — in  consequence  of  an  optical 
dcfvct  that  has  not  been  corrected  early.     Again,  they  frequently  de- 
vdop  habits  of  idleness  and  incur  the  censure  of  their  instructors  on 
•■•~^nnt  of  some  optical  defect,  because  their  eyes  cause  them  an 
ribable  sense  of  weariness  when  study  is  attempted,  which  a 
'  lo  lo  withstand.     I  have  encountered  many  adults  who 
_.^     1  on  to  manhood  with  an  ocular  defect  of  which  they 
were  unconscious — suffering  excruciating  headache  and  many  other 
qnnptoins  of  nervous  derangement.     When  glasses  brought  relief  at 
last,  ther  have  experienced  an  unknown  sense  of  delight  in  reading 
and  mental  effort.     I  recall  an  instance  of  this  character  where  a  p.a- 
tamt  of  mine  would  frequently  rub  a  blistering  lotion  into  the  hair  to 
rriieve  a  headache  that  was  almost   incessant,  and  unfitted  him  for 
il  or  physical  labor.     Glsisses  brought  about  a  cure  that  was  to 

loiraculous.    The  eyes  of  a  child  are  fortunately  more  pliable  and 

eLutie,  if  we  may  nse  such  an  expression,  than  of  an  adult ;  hence 
•ome  optical  defects  may  be  compensated  for  by  muscular  effort  for 
Jtan,  although  always  with  detriment  to  the  physical  vigor. 

It  is  a  difficult  matter  in  many  instances  to  make  laymen,  and  even 
those  of  the  medical  profession  who  have  given  this  matter  little  atten- 
tion, appreciate  the  difference  between  "  seeing  without  effort  "  and 
"  «e«iDg  with  eye-strain."  The  perfectly  constructed  eye  should  bring 
the  images  of  all  objects  removed  from  it  beyond  the  twenty-foot 
limit  to  a  focus  exactly  upon  the  retina  without  any  effort  on  Us  oton 
part.  It  should  bo  able  to  afford  distinct  vision  of  distant  objects 
while  passive  ;  and  thus  rest  itself  from  the  fatigue  of  focusing  ob- 
jecU  within  a  circle  of  twenty  feet  radius.  The  far-sighted  eye  knows 
no  inch  repose  during  the  wakeful  hours.  Although  the  vision  is 
very  acute  in  most  far-sighted  children  and  in  spite  of  the  fact  that 


390 


TUB  POPULAS   SCIEyCS  MOXTHLY. 


tfaejr  vn  ancomdous  often  of  Ute  stnun  prodaced  by  tbe  a&MoitBg 
nnfcalur  efforts  requireU  to  nee  with  ill»titic(tt«««,  tliis  oooditkm  ol  tk 
ejpo  tofldn  (wImb  not  ootrecied  b;  gluMs)  to  weaken  tiw  oarrou 
gics  and  prodaoes  in  some  casoa  tbe  moat  disttoaeiag  oervour 
tomn.    The  far-sighted  eye  is  particuLarly  liable  to  be  kft  withmt 
corrcctioD  btscaoee  its  exi«t<Acc  in  oft«n  unsuspected. 

2.  I  would    BQggcst   that   the   parents   or  guardian  of  a  duU, 
tiiat  ha»  i'ju  to  debility  or  disease,  sboeld  o«ft- 

•nit  Aoiiiv  ^        J    .  respecting  the  advisability  of  aoMiiBg 

■nob  a  child  to  school.     Advice  can  then  be  bad  ia  regard  to  tbo  itai* 
ica  \n'     '  .  and  tbe  daily  amount  of  BMSiai 

effoi  i 

Some  children  are  better  able  to  apply  themselves  to  study  at  fitt 
years  of  age  than  others  are  at  ten.  Irrespective  of  the  faot  that  tom« 
of  tbe  brightoet  men  of  all  epochs  have  shown  remarkable  precocity  at 
a  very  early  ago  and  have  been  subjected  to  mental  diadpline  when 
very  young,  I  deem  it  wise  to  caution  parents  against  an  experiiBClit 
that  may  prove  disastrous  to  the  future  welfare  of  their  oSspring, 

S.  I  would  urge  every  jiaront,  as  a  precautionary  measurv 
disease  of  the  brain,   to  avoid    (from   birth    to    the   age  of 
all  romps  or  other  form  of  excitement  immediately  before  the  child  u 
put  to  bed.     Such  excitement  tends  to  prevent  hi^    ''       ''Op.    It 
thus  precipitate  the  development  of  some  ncrvou-  in  the 

by  depriving  the  brain  of  its  proper  rest.     Too  much  stretss  can  d( 
laid  upon  thia  point.    The  error  referred  to  is  one  that  is  thoughl 
committed  by  thousands  of  parents. 

4.  Every  child  should  get  at  least  ten  hours  of  good  sleep 
night.  The  old  saying  that  "one  hour's  sleep  before  Tnidffight  il 
vrorth  two  after  '*  is  not  to  be  disregarded.  A  child  between  the  yien 
of  two  and  seven  should  be  in  bed  and  asleep  by  6  r.  ■  day. 

5.  The  sleeping  -  rooms  occupied  by  children  -  c  ki{< 
and  well  ventilated.  They  should  bo  lighted  by  the  direct  rays  of  tha 
Bun,  and  have  large  windows.  It  is  far  better  to  give  up  the  best  roo« 
in  the  house,  if  necessary,  in  order  to  insure  the  health  of  your  ckil- 
dren,  than  to  reserve  it  as  a  parlor  for  the  entertainment  of  gncsta. 

Ou  Children  should  eat  at  a  separate  table  from  their  parents  BOiil 
ten  years  old  at  least.  They  should  take  their  hearty  meal  at  mid- 
day. It  is  not  conducive  to  tbe  proper  dov' '  of  any  child  to 
be  surrounded  constantly  with  food  of  win  ,  ebonld  not  par- 
take ;  nor  ia  it  wise  to  load  the  stomach  with  food  before  retiring. 

7.  If  yon  wish  to  keep  children  free  from  disease,  B^  '  "Me- 
trics and  sweets,  as  far  as  possible,  and  confine  them  <■•  nJ 
nutritious  food.  Tho  habit  of  feeding  candy  to  children  b«tir«a 
meals,  or  of  allowing  them  to  cat  at  irregular  iutcrvalH,  is  to  be  streo^ 
ly  condemned. 

The  nervous  system  is  particularly  affected  by  gastrio  and  iottsli- 
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agefflenUi  daring  cbildbood.    Tbis  is  also  the  case  with  adults, 

|ta  »  smaller  degree.    Convulsions  in  children  are  often  the  direct 

It  (!■'  ''cr  feeding.     I  recall  a  cvse  of  an  adult  ■whom  I  once 

^eali         ,        to  treat,  where  an  epileptic  fit  would  invariably  occur 

D«ver  be  ate  of  banana.    Stopping  that  fruit  (of  wbicb  be  was 

fond)  cured  the  attacks. 

InMtre  exercise  for  your  children  in  the  open  air  during  all  sea- 
I  of  the  year.     Cold  or  inclement  weather  should  not  hurt  a  child 
riy  dressed  for  it.     Avoid  chilling  the  surface  of  the  body  or 
.  of  damp  clothing  to  the  skin,  as  far  aa  possible,  especially 
lild  has  a  hereditary  predisposition  to  tuberculosis  or  scrofula, 
ing  infancy,  I  believe  in  the  inhalation  of  fresh  air  for  at 
two  hours  daily,  untainted  by  the  gases  of  furnaces,  gas-light, 
■werage,  etc.,  in  which  most  city  houses  abound. 
6re  in  the  nursery  tends  to  purify  the  air  during  the  win- 
lonthii,  when  the  windows  are  kept  closed  ;  and  prevents  over- 
of  the  room.    The  temperature  of  a  nursery  should  never  b« 
to  exceed  70",  and  should  be  as  nearly  uniform  as  it  is  pos- ' 
J|«lceep  it, 

Idren  with  scrofulous  tendencies  or  a  hereditary  predi>sposition 

ibercalosis  should  be  rearerl  in  the  country,  if  possible,  until  they 

the  seventh  year.     This  tends,  in  many  cases,  to  prevent 

lopment  of  hydrocephalus  and  epilepsy,  to  which  such  chil- 

I  are  strongly  predisposed. 

Avoid  in  the  case  of  children  all  books  of  a  particularly  exciting 

cr. 

Ilia  suggestion  apjjlies  with  great  force  to  those  ■who  display  a 

Boy  to  nervous  affections,  or  who  inherit  a  decided  predisposi- 

l  thereto.     The  paper-covered  novels  for  boys,  so  extensively  sold 

»f,  in  which  murder,  rapine,  and  hair-breadth  escapes  are  frequent, 

rery  pernicious  to  the  yoimg. 

tj  and  ctdtivate  in  your  children  a  love  for  that  which  will  both 
and  amuse  them.  Near-sighted  children  always  prefer  books 
'  in-door  amusements  to  out-of-door  sports  ;  hence  they  are  usually 
Cpoken  of  by  their  parents  and  friends  as  precocious  beyond  their 
yean.     This  is  a  mistake.     Glasses  will  remedy  the  evil,  and  enable 

K  children  to  enjoy  romping  games,  etc.,  which  imperfect  vision 
previously  rendered  impossible  or  unattractive. 
0.  Teach  your  children,  even  when  young,  to  develop  their  memo- 
Do  tbis  by  all  possible  methods,  except  the  committal  of  prose 
■I  excess.     Nothing  pains  me  so  much  as  to  he.ir  a  very 
]  recite  long  pieces  from  memory,  which  could  have  been 
only  by  protracted  study.     Such  feats  of  memory  may  be 
by  injurious  results  to  the  brain.     It  is  said  that  a  famous 
ircr  was  accustomed  to  test  his  boy's  perceptive  memories  by  ask-  ' 
htm  to  recall  all  be  saw  at  a  passing  glance  when  walking  by  shop- 
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windows.    In  this  waj  the  boy  was  soon  able  to  gnupt  hj  tni  otpM   1 
of  sight,  m^aj  drtail*  of  obji-cts  that  bod  prcTioosljr  G4c3i>e<i  lun.        | 

Tbe  eyes  are  oar  must  roloable  organs.      They  afford  fo<  ' 
tboagbt,  and  gire  us  one  half  of  our  infnrmatiou  al  t«<i$(  -1 
If  tbey  ar«  anatomically  perf«.>ct,  they  caa  be  used  to  pen  al 

at  a  dixtaoce  of  tnurc  than  twenty  feet  as  perfectly  %»  v..  .....  Liit^ 

radios.     Near-sighted  persons  c-tn  not  do  this,  because  objei-ts  of  mod- 
erato  nae  have  to  be  brnught  i-loscr  to  the  eyes  than  t»  > 
fore  tbcdr  details  are  apjiarenl.     In  many  of  our  modem  il...  , 
tbe  blackboard  is  more  than  that  distance  from  tbo  farthest  row  of 
■eats;  hi  '1  child  can  not  sec  blockb"  '>nsti(^H 

well,  anil  J  is  subjected  often  to  an  <  oad^H 

natural  straio  of  the  eyes  in  its  attempts  to  follow  them.  t»ach  a^| 
cisce  form  a  prominent  feature  in  our  present  methods  of  leachiaf.  ^| 
is  an  easy  matter  to  teach  children  to  dexterously  use  their  ej««»H 
well  as  their  ears  and  fingers,  and  to  remember  the  details  of  all  t]i^| 
see,  hear,  and  handle,  if  the  parents  or  instructors  will  une  a  lituP 
tact  in  that  direction. 

11.  Encourage  athletics  in  children,  even  at  the  expense  of  M^H 
mental  progress,  until  the  body  is  well  developed.  Uealthy  bo4^| 
tend  to  keep  tbe  mind  yigorous  and  to  prevent  nervous  derangemt^H 
Habits  of  exercise  acquired  daring  childhood  tend  to  promoto  a  U^| 
for  athletics  in  tbe  adult,  which  often  helps  to  counteract  ihc  l^| 
effects  of  anxiety  and  mental  fatigue.  Ilorsebaek-riding,  huati^H 
fishing,  base-ball,  tennis,  and  other  out-of-door  sports,  are  impoitH^ 
■ids  to  longevity. 

12.  Respecting  the  education  of  chiMren,  I  believe  that  objs^H 
teaching  should  be  first  employed,  and  continued  until  the  clflP 
exhibits  all  the  evidences  of  physical  and  mental  vigor.     It  is  time 

[  enough  to  begin  systematic  instruction  when  the  brain  is  well  ftoel^ta 

'with  memories  of  all  kinds,  and  when  the  perceptive  faculties  h^H 

been  made  acute  by  careful  discipline.     Many  a  child  has  taught  itsdf 

to  read  by  playing  with  blocks  upon  which  animals  and  other  objacU 

are.  printed  above  the  letters  that  spell  their  names. 

'WHien  the  study  of  books  is  deemed  advisable,  let  it  '  -  % 

well-lighted  and  thoroughly  aired  school-room,  and  not  at  I..  ....  .„  ilic 

evening  by  artificial  light.  When  the  body  is  fatigued  by  play  aai 
the  routine  of  the  school  during  the  day,  it  is  contrary  to  comaMB 
sense  to  weary  the  brain  still  more  by  urging  a  child  to  mental  eflfort 
when  the  light  is  poor  and  the  body  needs  rest.  If  a  child  must  study 
at  home,  let  it  be  done  in  the  early  morning  hours,  after  a  light  rcpMt 
on  rising  from  the  bed. 

To  my  mind,  the  natural  talents  of  each  child  should  lie  allowed 
free  scope  for  development.  It  is  absolnte  folly  to  dwarf  M-  ■  »—•'•'«■ 
parts  of  a  young  intellect  by  a  fniitless  endeavor  on  the  ^ 

parents  or  teacher  to  bring  out  some  talent  for  which  tbe  child  hM 
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I0  or  no  apUtudo.  AU  minds  can  not  be  compressed  into  an  identi- 
mold  witbuat  doing  serious  injury  to  some  individual  brains.  A 
with  keen  perceptive  faculties  and  good  reasoning  powers  is 
i>l«  of  growth  in  some  directions,  much  more  rapidly  and  with  far 
ploaflnra  to  itself  than  in  others. 

lly,  1  would  suggest  that  parents  study  with  care  and  anxiety 

iIaI  and  physical  traits  of  their   offspring.     Allow  neither  to 

cl  from  the  other.     Pick  out  for  each  child  the  line  of  develop- 

it  for  which  Nature  seems  to  have  furnished  the  best  material,  and 

[  result  will  conduce  to  the  future  snccess  of  the  child  and  the  ulti- 

bappiness  of  the  parents. 


RUSTLESS  IROIS". 

Br  JAMES  8.  C.  WELLS,  Pn.  D. 

OF  the  many  methods  in  use  for  the  protection  of  iron  from  rust, 
the  one  of  most  scientific  interest  is  the  so-called  Bower-Barff 
BCOcen.  By  this  treatment  the  iron  is  coated  with  a  layer  of  the  black 
or  magnetic  oxide  of  iron  (Fe.O,),  and,  as  is  well  known,  this  oxide 
does  not  undergo  any  further  oxidation  on  exposure  to  air  or  water — 
cd  by  the  magnetic  iron-ores  and  sands,  which  withstand  any 
t  of  weathering.  The  liability  of  iron  to  rust  is  a  great  draw- 
k  to  its  use  for  many  purposes,  and  the  practical  value  of  a  process 
ch  will  protect  it,  at  a  slight  expense,  is  self-evident.  That  the 
is  successful  in  accomplishing  this  object  seems  no  longer  a 
of  doubt,  and  at  less  cost  than  galvanizing  or  tinning.  The 
tyn  oast  and  wrought  iron  is  a  bluish-gray,  which  to  some  maybe 
Me,  but,  as  the  coating  takes  paint  far  better  than  untreated 
,...;  ubjection  is  easily  overcome,  and  with  the  assurance  that  the 
paiot  will  remain,  and  not  soon  be  thrown  off  as  it  is  generally.  For 
^  "  "  work  the  color  is  a  lustrous  blue-black,  adding  greatly  to  the 
of  the  article  treated.  This  process  seems  peculiarly  well 
.pted  for  gas  and  w.itcr  pipes.  Any  one  who  has  had  occasion  to 
water  which  has  passed  throngh  a  new  iron  pipe,  or  one  that  has 
been  used  for  some  time,  knows  bow  full  of  rust  it  is,  and  that 
y  after  months  of  constant  use  does  it  become  clear  .igain.  With 
coated  with  the  magnetic  oxide  by  the  Bower-Barff  process,  no 
bleof  the  kind  can  occur.  The  water  runs  pure  from  the  first  day, 
if  for  any  reason  the  pipes  are  emptied,  and  left  so,  there  is  no 
gcr  of  their  becoming  coated  with  rust.  Another  important  fact 
that  the  water  coming  throngh  one  of  these  rustless  pipes  is  just  as 
when  it  entered,  for  the  water  can  dissolve  none  of  the  coat- 
oxide,  as  it  always  does  with  lead  or  galvanized  pipes.  It  is  a 
II    vdl-known  fact  that  water  running  through  lead  pijjcs  is  very  apt  to 
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cootaia  Ic3i1  in  eolation,  and  the  ooatinacd  use  of  each  water  < 
k'ad-poU  ',  althcmgh  the  amntiat  (of  lead)  tlueoKed  t, 

TC17  un*ii,  Hi  111  li  aocomolatei  in  tho  system,  ood  fioally  caoMs  ikv- 
tMM  and  disease. 

IVofeesor  \' enable  has  lately  Bhown  that  water  pa- 
vanized  pipo  diBsolrcs  qait«  an  appreciable  (laantity  >. .  .^.  ^. 
ing,  thtts  making  it  unfit  far  drinking  porposes.     Tin-lini.'d  ]> , 
al*o  tt>cd,  and  mil''  '  n  of  the  '  !'eweKa»> 

sidured  thu  best,  )  i  being  :t.  >  bedc^mil; 

in  many  instances,  after  osing  for  a  time,  the  coating  was  con 
destroyed.  Tbeo,  again,  if  the  pipe  is  to  be  better  than  lead,  toe: 
Qsod  for  the  lining  must  be  pare,  because  if  it  contains  lead, ' 
oft^m  miseil  with  tin,  it  wonid  he  worse  than  the  common  lead  pi{«, 
the  alloy  dissolving  much  more  readily  than  either  would  alooe.  Coo- 
sidcrable  architcctnral  iron-work  protected  by  the  rustleas  process  ■ 
being  used  with  rery  sati!<factory  results.  It  is  needless  to  nmh^ 
ply  examples  of  its  uncfulnoss,  for  numberless  ones  will  occur  to  th* 
reader.  Up  to  the  present  time  only  four  furnaces  have  been  buill  in 
this  —two  in  T"      '"  '^      '■  Ferry,  New  Jersey,  and 

cue  i  clphta.     J  li  this  coating  of  magBetit 

oxide  is  forme<l  differ  accordingly  as  the  iron  is  cast,  wmnght,  or  pol* 
i&hed.  The  Dower  process  is  the  better  for  cast-iron,  and  consists  is 
oxidizing  it  by  means  of  oarbonio  acid  and  air.  In  the  Barif  meibod, 
which  is  the  one  nsed  for  wrought-iron  and  polished  work,  the  oxida* 
tion  is  produced  by  means  of  superheated  steam.  This  method  will 
also  give  a  coating  of  the  magnetic  oxide  on  cast-iron,  but  the  action 
ii  very  much  slower  than  with  the  Bower  troatmi  >  onsetjauttf 

more  costly.     Tlie  difference  is  probably  due  to  ti  ■    amoimt  of 

carbon  contained  in  cast-iron,  and  which  has  to  be  oxidixed  as  wcQ  a* 
the  iron,  L  e.,  tho  carbon  contained  in  the  film  of  iron  which  is  changed 
to  oxide.  It  may  be  asked  then,  why,  if  air  does  the  work  so  much 
quicker  th.in  steam,  it  can  not  bo  used  for  wrought-iron  and  polished 
work,  as  well  as  for  cast-iron  ?  It  has  been  found  by  experience  that 
the  coating  produced  on  the  former,  when  air  is  nsed,  is  Ibble  to  scale 
off,  which  is  not  the  case  when  it  is  treated  with  steam.  Cast-iron 
after  treatment  seems  tougher  than  before.  I  have  frequently  noticed, 
when  present  at  the  unloading  of  a  charge  of  bollow-ware  that  had 
been  treated,  a  kettle  or  pot  fall  off,  and,  althon  "  '  ""  ;r  agajmii  Learj 
iron,  it  would  bound  off  and  reach  the  floor  U'  The  same  ac- 

cident happening  to  any  such  article  before  treatment  is  almost  «oif 
to  break  it.  "SVhether  this  toughening  is  caused  by  a  kind  of  anneal' 
ing  due  to  the  slow  cooling  of  the  charge  after  coming  out  of  the  fn^ 
nace,  or  whether  it  is  that  the  surface  of  the  iron  becomes  maDeable 
owbg  to  the  oxidation  of  its  contained  carbon,  I  can  not  say,  but  think 
it  probable  that  both  contribute  to  the  result.  Mr.  Bower,  in  hb  first 
experiments,  treated  the  articles  in  a  mnfflc-f  nmace— that  is,  a  f  umact 


Sn  which  only  the  oxidizing  gas,  either  air  or  carbonic  acid,  was  allowed 

%ocome  io  contact  wiih  the  iron  ;  but  this  was  found  to  be  costly  as 

^rall  a»  onneccssary.     "Sow  the  furnaces  arc  built  so  that  the  products 

of  combustion  of  the  coal,  used  to  heat  the  furnace,  come  directly  in 

OODtaet  with  the  iron   undergoing  treatment,  and  by  a  suitable  ar- 

rafl;feuient  of  dampers,  etc.,  the  same  furnace  can  be  used  for  the 

Carfl  or  sU>am  process.     In  his  experiments  the  inventor  found  that, 

if  lie  adinisted  a  large  excess  of  air,  the  article  came  out  covered  with 

the  rtti  oxide  of  iron  (Fc,0,),  and  that  below  this  red  coating  was  a 

thia  film  of  the  magnetic  oxide.     For  some  time  he  was  at  a  loss  how 

to  rrgrulate  the  quantity  of  air  added,  so  as  to  prevent  the  formation 

rod  oxide,  but  finally  hit  upon  the  following  plan  :  During  a 

I  time  the  iron  was  oxidized  in  excess,  that  is,  to  sesquioxide 

),  and  then  it  was  subjected  to  a  reducing  action  for  a  definite 

ta|^irttir  period.     Li  this  way  it  was  obtained  covered  with  the  mag- 

HHtio  oxide  only.    The  chemical  reactions  that  take  place  are  given  by 

I  Mr.  Bower  as  follows  :  the  excess  of  air  during  the  first  part  of  the 

I  miittuo  eaoses  the  formation  of  sesquioxide  of  iron  (Fe|0«), 

I  2Fe+0.  =  FeA; 

I  Ilia  being  in  contact  with  red-Lot  iron,  its  lower  surface  b  re- 

uu<.vJ  to  magnetic  oxide,  as  shown  in  the  following  reaction  : 
4Fe,0.  +  Fe  =  3Fe,04, 
It  would  seem  from  this  reaction  that  no  reduction  period  would 
b«  noocesary  :  theoretically  it  would  not,  but  practically  it  is  required, 
u  there  is  always  an  excess  of  the  red  oxide  (Fc,0,), 

This  excess  of  the  red  oxide  is  then  reduced  to  magnetic  oxide  by 
Ibe  reducing  gases,  consisting  chiefly  of  carbonic  oxide  (CO),  which 
is  converted  into  carbonic  acid  as  follows  : 

3  Fe,0,  +  CO  =  2  Fe.O.  +  CO.. 
When  steam  is  used  instead  of  air,  the  steam  coming  in  contact 
with  red-hot  iron  is  decomposed,  giving  up  its  oxygen  to  the  iron,  and 
forming  the  black  oxide,  its  hydrogen  being  at  the  same  time  set  free 
M  gfts.     The  following  shows  the  reaction  : 

3  Fc  -f  4  H,0  =  FeA  +  H,. 
We  will  DOW  pass  to  a  description  of  the  different  processes,  as  car- 
ried out  on  the  large  scale.  The  furnaces  in  use  vary  somewhat  in 
eoBBtraction,  but  the  ])rinciple  is  the  same  in  all.  The  iron  to  be 
traated  is  placed  in  a  large  fire-brick  chamber,  known  as  the  oxidizing 
dumber,  into  which  the  gases  from  the  producers  j)ass  after  having 
bm  tbroogb  a  combustion-chamber.  In  the  latter  the  gases  can  be 
nixed  with  air,  and  burned,  when  necessary,  the  amount  of  air  being 
rcgolAted  as  required.  The  producers  are  simply  very  deep  fireplaces, 
tke  lied  of  coal  being  three  to  four  feet  deep,  so  arranged  that  only 
Mffioient  air  is  admitted  to  bum  the  coal  partially  ;  that  is,  instead  of 
beine  converted  into  carbonic  acid  (CO,),  it  is  only  allowed  to  take  up 
one  atom  of  oxygen,  and  thus  forms  carbonic  oxide  (CO).    The  latter, 
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either  alone  or  mizod  with  hydrocarboos,  formed  by  tbe  decoiBfM*    | 
tion  of  oaplitlia,  used  during  the  redaction  periods,  is  the  g»  tkit 
pM»'  '       ■    re  mixt-d  with  air  or  ait, 

■ocoi  .    ^  ■L 

The  fuel  U8cd  in  this  country  is  anthracite  coal,  with  the  » ! 
during  tho  reduction  periods,  of  a  little  naphtha  or  crude  petmimm. 
A  amall  stream  of  the  oil  is  led  into  tho  top  of  one  of  the  gu-{RO> 
Ldurcni,  where-  it  is  va]K>nzod,  nnd  passes  along  with  the  oliier  gaaei  oa 
>  their  way  to  the  oxidising  chamber. 

Cast-iron  before  it  can  be  treated  requires  to  be  "  pickled,"  to  i«> 
Lxiiove  any  sand  adhering  to  the  casting.     The  "  t 
ffollows  :  Tlie  iron  is  first  placed  in  a  bath  of  dilui 
allowed  to  remain  there  for  from  ten  to  fifteen  minotes,  or  eren  longer, 
if  the  casting  is  a  very  rough  one.   It  is  then  removed  and  washed  viA 
boiling  water,  and  when  dry  the  sand  which  ia  now  loosened  is  takia 
off  with  steel  brushes.     Now  tho  article  is  ready  for  treatment  in  the 
|.fumaco.     Tho  pieces  to  bo  treated  are  placed  on  the  drag,  a  heary 
nron  plate,  which  is  run  into  the  furnace  through  a  large  door  in  on* 
lend.     Before  making  the  charge,  the  furnace  most  be  heated  to  a 
r  white  heat ;  having  attained  this  temperature,  the  door  is  opened  aad 
the  charge  run  in  as  (|uick]y  as  possible,  then  closed  and  tightly  Intad^ 
uo  as  to  exclude  all  air.    The  charge  is  heated  with  a  ^T    '    ' 
|Bame,  that  is,  one  in  which  there  is  an  excess  of  cat  '• 
IvDachcd  a  bright  cherry  red.     During  this  heating  of  the  charge  only 
tsnough  air  is  admitted  to  tho  combustion-chamber  to  partiallv  ''••— 
the  gases.     When  it  has  reached  the  proper  temperature,  the  '• 
turned  on,  that  is,  the  supi)ly  of  air  is  entirely  cut  off,  a  ^  la 

of  oil  is  allowed  to  flow  into  the  producer,  and  the  chimi.._.  j-tT 

nearly  closed.  Tho  flame  in  the  furnace  now  becomes  smoky.  DoT' 
ing  this  reduction  or  "g^  "  period,  which  usually  lasts  twenty  minntea, 
the  gases  rich  in  carbon  come  in  contact  with  the  red-hot  charge,  and 
reduce  any  scsquioxide  to  magnetic  oxide.  At  the  end  of  this  tint* 
the  oil  is  shut  off,  the  gas  jiarti.nlly  so,  and  the  chimney -damper  opened. 
When  the  furnace  has  become  free  from  smoke,  the  air-valve  is  operwd 
■60  as  to  let  air  enter  the  combustion-chamber  in  quantity  only  slightly 
in  excess  of  that  needed  to  burn  tho  gases  completely.  ITiis  excess  (of 
air),  in  conjunction  probably  with  the  carbonic  acid  formed  by  tiis 
combustion  of  the  gases,  oxidiics  the  iron  to  sesqnioxide,  which  will 
be  reduced  by  the  next  "  gas  "  to  magnetic  oxide.  When  the  oxidis- 
ing period,  which  lasts  forty  minutes,  ia  over,  the  air-valve  is  cloaed, 
tho  gas  turned  full  on,  and  the  oil  run  into  the  prodncer  as  '  '  ui 
tho  second  "  gas  "  or  reduction  period  of  twenty  minuter  bi-^  c5» 

alternate  pcrioels  of  reduction  and  oxidation  .ire  continued  for  from 
eight  to  ten  hours,  and  the  ch.irgc  is  drawn  at  tho  einl  of  the  bit 
*'  gas,"  or,  wliat  seems  to  assure  better  results  is,  instoad  of  withdraw* 
ing  the  charge  now,  to  complete  the  treatment  by  admitting  ateam  fcr 
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I  boar,  as  in  the  Barff  process,  to  be  presently  described.  By  thus 
shing  the  operation  with  steam  a  more  uniform  color  is  obtained, 
)  probably  to  the  oxidation  of  any  protoxide  of  iron  that  might  pos- 
j  have  been  produced  during  the  last  reduction,  thus  insuring  a, 
ting  consisting  only  of  magnetic  oxide.  Wrought-iron  or  steel,  of 
rac,  rrfjaires  no  "  pickling,"  as  there  is  no  sand  to  be  removed. 
•  fomace  is  heated  to  the  same  temperature  as  for  cast-iron,  and 
a  the  charge  is  mn  in  and  heated  up  with  a  strongly  reducing  flame 
il  it  reaches  a  bright  red.  The  "gaa"  is  then  turned  on  for  twenty 
lates,  and,  when  this  time  has  expired,  the  chimney-damper  and  gas- 
re  are  both  closed  tightly,  and  the  steam-valve  is  opened  into  the 
joo-charaber.  The  steam,  in  passing  through  this  chamber, 
i  at  a  white  heat,  becomes  highly  superheated  before  reaching 
in  the  oxidizing  chamber.  It  is  known  that  sufficient  steam 
t%  admitted,  by  the  amount  condensed  on  a  cold  iron  bar  held  at 
the  openings,  through  which  the  excess  of  steam  and  the  hydro- 
riet  free  in  the  reaction  escape  from  the  furnace.  The  steam  is 
rt  on  for  from  eight  to  ten  hours,  and  then  the  charge  is  withdrawn. 
MO  polished  work  is  to  be  treated,  the  furnace  is  not  heated  so 
hly  as  for  wrought-iron,  and,  just  as  soon  as  the  charge  has  been 
le,  the  gas  is  turned  on  for  one  hour,  then  steam  is  admitted,  and 

feeration  goes  on  the  same  as  for  the  latter,  with  this  difference, 
e  temperature  in  the  furnace  is  kept  very  low — so  low,  in  fact, 
t  on  looking  into  the  furnace  the  charge  is  scarcely  visible.  If  too 
b  a  heat  is  used,  it  causes  the  coating  to  scale.  The  steam  is  kept 
from  eight  to  ten  hours,  and  the  charge  is  taken  out.  At  first 
tides  treated  are  completely  covered  with  soot  when  they  come 
ad  do  not  look  attractive,  but,  on  rubbing  with  oil,  which  is  the 
i}p,  the  soot  is  removed,  and  leaves  the  articles  a  beautiful,  lus- 
blne-blaok. 


THE  DEVELOPMENT  OF  MINERALS. 

Bt  M.  J.  THOULET, 
or  THi  acmnrio  fAcci.Tr  oi  vuiar. 

lecture  on  "  The  Life  of  Minerals,"  which  was  published  about 
Lyear  ago,  I  tried  to  bring  out  a  few  principles  which  seem  to 
tbenuelves  as  each  day's  work  contributes  ntiw  facts  and  sng- 
■  new  thoughts  in  science,  and  which  seem  to  give  a  general 
iction  to  the  labors  of  investigators.  These  principles  were,  in 
if,  that  all  the  laws  relating  to  the  mineral  kingdom  arc  also  appli- 
lo  to  tbo  vegetable  kingdom,  which  is,  besides,  governed  by  other 
a  apecial  to  it  ;  all  the  laws  of  the  vegetable  kingdom  arc  valid  in 
animal  kingdom,  and  it  has,  besides,  its  own  other  special  laws. 
•  of  the  results  of  the  progrcu  of  science  has  been  gradually  to 
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I*i*lc8  ]m«  diadnct  Uie  lines  that  separate  the  three  kingdoou  fren  v^| 
Mnotlier,  so  that  we  are  led  to  the  conclamoa  that  the  mineral  kiDgJu^f 
h  connected  hj  aacocesivo  dpgrci'H  with  tbc  vegetable  and  uusal" 
"kin^omfv  and  ixmseqncnllj  that  tnatier  is  one.  ^m 

Henoe  the  study  of  mlneralogj,  giving  the  word  ite  ml  signifi^^ 
Uion  of  a  science  at  '  '  to  all  nnorganized  bodies,  onght  to  pnM^| 
rroe  study  of  botA>  "^^logy,  because  it  ia  the  rational  iotroMl 

tion  to  knowledge  respecting  the   phenomena  of  Nature.    Then  b 
E^inanif«<8t  in  thene  dnys  an  evolution  from  the  sciences  called  natanl 
Itoward  the  physical  and  chemical  sciences,  and  from  tbe  physical  ud 
iebemical  scieaces  toward  the  mathematical  sciences. 
I       A  natural  phenomenon  is  the  resultant  of  multiple  actions  which 
bnake  themselves  perceived  concnrrently  in  its  manifostatioa    It  ii 
nn  equation  containing  many  unknown  «]aantitie9.     There  is  only  OM 
Fvay  to  resolve  it  :  it  \*  to  find  a  sufficient  number  of  other  equation 
containing  the  same  unknown   quantities  with  different  coefficient 
LSnd  exponents,  and  then  to  eliminate  the  unknown  elements  oti.     ' 
lihe  other.     That  is  the  object  of  experiments,  in  which  ma- 
iTcnea  with  his  intelligence  and  his  hands  to  simplify  and  fir 
"resolve  the  problem  that  he  proposes  to  himself,  which  is  to  i.' 
complete  knowledge  of  the  phenomenon.     In  every  exp^rin 
retains  as  constants  some  conditions  which  he  can  not  wl 

of,  and  limits  himself  to  putting  a  single  variable  through  ..    ..^  . 

Ho  then  makes  constant  the  variable,  of  which  he  has  jnst  examined 
the  inflnence,  and  subjects  to  modifications  one  of  tbf 
which  he  had  previously  held  as  a  constant.  This  ■«v< 
same  as  to  formulate  a  new  equation  between  different  unknown  qtj»ii» 
tities.  Every  science  must  therefore  rest  upon  experiment,  wbicfc 
alone  is  capable  of  leading  to  the  knowledge  of  the  law — that  \^\m 
generalization,  and  of  permitting  the  student  to  foresee  reemlta.  A 
science  which  can  not  generalize  or  foresee  only  deserves  the  name  of 
simple  knowledge.  Detailed  observTition  translated  into  minute  ilt- 
scHption  is  the  servant  of  experimentation,  for  its  task  ia  limited  lo 
verification. 

Tlie  science  of  inorganic  bodies,  mineralogy  and  geology,  has  hem 
the  first  to  feel  the  effects  of  the  evolution  of  the  i  '  -oienoei 

toward  the  exact  physical  and  chemical  sciences.     Its  ]  na  pre- 

sent the  minimum  of  complication  ;  it  ought,  even  more  than  tbs 
others,  if  that  is  possible,  to  be  foanded  on  experiment,  meaanre,  fl^ 
nres,  and  number. 

I  have  been  gratified  to  find  my  views  on  these  subjects  eorrebo- 
rated  by  the  observations  of  Professor  Mario  Pilo,  of  the  Lyceo  Balho 
in  Turin,  as  recorded  in  a  paper  published  by  him  in  the  "  Rivista  dl 
filosofia  '■'       "     ."  on   "Tlie   Life  of  r  -    Outlines  for  a 

Puttire  ]\1  iiology."    This  author  i  i  a  large  o amber 

of  results  agreeing  with  tho  doctrine  of  the  sucoeasiTe  and  baeeiilils 
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tlie  BtoDe  to  the  animal ;  and,  altfaongb  I  am  not  in  ab- 
with  him  in  all  bis  conclusions,  we  agree  in  tho  most 
int«. 

.udies  are  not  of  yesterday,  and,  as  is  the  case  with  many 
ichee  of  knowledge,  it  b  hard  to  go  back  to  the  first  person 
npon  tliem.  No  branch  of  science  is  born  in  a  day  ;  bat 
come  to  their  growth  in  the  minds  of  men  and  of  masses  of 
a  kind  of  infiltration,  or  slow  and  often  nnconscioos  accretion. 
M.  Bombicci,  Professor  of  Mineralogy  in  the  University 
logna,  bec-ame  especially  interested  in  phenomena  relating  to 
lis.  Some  of  his  experiments  in  crystallography  were  of  par- 
interest,  and  were  marked  with  the  stamp  of  a  rare  originality 
ception.  But  he  treated  the  problems  they  suggested  with  great 
and  carried  his  speculations  upon  them,  perhaps,  beyond  the 
of  rigorous  science.  It  fell  to  M.  Pile's  lot  not  to  institute 
(periments,  but  to  collect  those  of  M.  Bombicci,  his  master  and 
correct  and  edit  them,  prune  them  of  what  about  them  wag  too 
sal,  and,  checking  them  with  new  facts  duly  substantiated,  to  pre- 
tem  in  a  more  modest  aspect,  better  deserving  to  attract  atten- 
M.  Pilo  has  given,  in  a  kind  of  list,  the  analogies  between  the 
B  and  inorganic  kingdoms,  and  has  concluded  from  them  that 
szists  a  kind  of  mineral  biology.  His  memoir,  aside  from  its 
ipbical  parts,  is  a  comparative  chart  of  organic  biology  and 
)1  biology,  and  shows  that  all  the  branches  of  studies  relating  to 
beings  can  also  be  applied  to  minerals. 

boginn  by  defining  life  as  the  state  of  integration  of  matter 
,t,  departing  from  the  simply  molecular  condition,  arrives  at  tho 
forming  complex  groups  of  determined  chemical  and  physical 
ire,  and  becomes  capable  of  reacting  upon  the  ambient  medium 
a  way  as  to  assimilate  to  itself  the  elements  peculiarly  suitable 
The  individual  being  a  determinate  chemical  compound  under 
rminate  form,  the  elementary  crystal  presents  all  the  charac- 
f  individuality,  comprising  of  them,  under  tho  name  of  crystal, 
i  has  been  called,  with  certain  differences  of  significance,  the  in- 
\  molecule  by  Hafly,  the  physical  molecule  by  Delafosse,  or  the 
tary  crj'stalline  stitch  of  the  crystalline  network  by  Bravais.  I 
tbink  that,  even  admitting  this  definition,  we  have  any  right  to 
ndividuality  to  bodies  that  are  called  amorphous.  It  is  not 
g  to  adopt  the  exclusiveness  of  the  old  mineralogy,  which 
A  to  occupy  it«elf  only  with  the  minerals  existing  in  the  bosom 
eartb,  and  regarded  as  of  its  domain  s.alt  when  it  was  found  in 
bat  refused  to  study  tho  chloride  of  sodium  which  was  pro- 
In  a  laboratory.  Amorphousness  is  still  only  a  condition  of 
d  it  would  be  absurd  to  give  individuality  to  a  gramme  of 
I  sulphur,  and  refuse  it  when  the  8.ime  gramme  of  sulphur, 
bcHTO  fused,  has  been  cooled  in  fL  vessel  of  water.    The  word 
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amorpbon*  cimiily  meant  not  erj'fttallbed.  Faithermorp,  tiie  tfjft^| 
liiio  condition  u  couooctcd  with  tbe  amorpbons  condition  by  an  muBli^l 
mpted  e(  ■  r  Vog^l 

tKD^  and  ^alpt^H 

in  •ulpharrt  of  carbon,  and  ttiicktmed  it  hj  mixing  with  it  (.'>iads)f^| 

uun,  thi!  viscosity  of  which  caused  a  delay  in  the  crynUillir  "' '^^ 

will  of  th<^'  cxpcrimentor.     By  this  method  he  substantiu 
ing  of  the  matter  into  globulites,  or  minute  isolated  spheres;  tbcniBM) 
margaritcs,  or  iiies  of  spheres  joined  to  one  another.    He  next  produced 
trichites,  which  are  abandant  in  the  obsidians — a  kind  of  cxtT«n»lj 
fine-"  ntaining  an  internal  c'l  -^ 

in  ti'  .  H>n ;  microlitbs,  under  :  tfl 

loDgulites  or  belonites  ;  and,  finally,  the  crystallites  and  crydaUioe 
skeletons  of  Lchmann  ;  and  these,  in  their  tnm,  led  to  !■  ' 
Each  of  these  states  presents  itself  as  a  more  perfected  C'- 
the  one  that  precedes  it,  as  a  new  appearance  and  complii 
physical  proj)erties.  Why,  then,  abruptly  break  the  chain,  ain,  i.^'- 
ing  recognized  the  passage  from  the  animal  to  the  plant,  and  from 
the  plant  to  the  crystal,  deny  the  transition,  otherwise  very  riaibltk 
from  the  crystal  to  the  amorphous  body,  and  pretend  that  this  is  coiy 
a  cadaver?  Bodies  sometimes  crystallize  under  remarkably  slight  iih 
fln<'nces  ;  under  prolonged  vibrations,  as  in  the  wire  of  tofpeaaoi^ 
bridges  ;  dc]>rcKsion$  of  temperature,  like  tin  ;  or  a  simpi*  laalactdW 
action,  as  do  arsenious  acid  and  barley -sugar.  Qlasses,  according  to  the 
most  general  opinion,  are  constituted  of  an  infinite  number  of  inter- 
laced  crystals  too  minute  to  be  distinguished  by  our  microscopes,  bat 
which  may  be  forced  to  arrange  themselves  in  groups,  and  thus  appear 
visible,  by  means  of  a  prolonged  roasting.  In  science  we  most  be  oa 
our  guard  against  absolutely  affirming  what  our  senses  do  not  pcnritf^ 
but  we  must  be  equally  wary  of  supposing  that  things  possCM  Um 
same  limits  as  the  instruments  which  we  are  using  to-day,  but  whioh 
tbe  ingenuity  of  an  inventor  may  bring  to  a  greater  perfectioa  to> 
morrow. 

In  any  case,  especially  if  we  restrict  individuality  to  tbe  definite 
chemical  compound,  the  species  is  more  clear  in  mineralogy  than 
in  biology,  because  it  is  more  simple.  The  study  of  the  structnra 
of  minerals  is  comparative  inorganic  anatomy,  and,  when  crystallof 
raphers  measure  angles,  refer  the  infinite  variety  of  different  soliJ* 
to  regular  geometrical  types,  and  class  them  in  one  or  another  of  tie 
iix  categories  of  crystalline  systems,  they  perform  tbe  work  of  lasto- 
mists.     To  cite  their  names  would  be  to  write  t  ^     '  '  i  '  |nb(^ 

alogy  over  again.   We  should  have  to  begin  with  ^.rtbo&a, 

Iluygens,  and  Stenor,  and  end  with  the  immense  number  of  those  iriw 
ore  now  engaged  with  crystallography. 

The  crystal  does  not,  then,  appear  suddenly  my  reore  Utta  th« 
plant  or  the  animal.    It  passes  through  an  embryonic  state,  tbe  genctal 


'  of  which  18  embiyology.  And  wLa  knows  wbcther  the  embry 
•logy  of  organic  bodie«,  that  Bcicnce  Btill  wrapped  in  80  much  dark 
aflH,  may  not  bo  illuminated  with  an  unanticipated  light  when  it  Bhall 
1w  able  to  take  for  the  basis  of  ita  investigations  the  results  furnished  by 
tbo  embryology  of  inorganic  bodies  ?  MM.  Monnier  and  Vogt  have 
already  imitated,  by  means  of  inorganic  salts  reacting  upon  one  another, 
die  forms  of  organic  cells,  and  in  a  work,  the  summary  of  which  was 
|rabliabed  in  1882  in  the  "  Comptes  Rendus"  of  the  French  Academy 
of  StTiences,  under  the  title  of  "  The  Artificial  Production  of  the  Forms 
of  tbo  Organic  Elements,"  they  have  examined  in  detail  these  ex- 
tiBmeljr  delicate  phenomena  which  carry  as  back  toward  the  element- 
ary origin  of  beings. 

All   beings  are  subject  to  certain  general  laws.     Experiments  in 
iration  show  the  action  of  continuity  exercised  by  the  parent 

the  descendant  which  resembles  it,  and  the  conditions  of  exist- 
cnoe,  if  not  identical,  are  at  least  comparable  for  all.  The  crystal,  in 
ibe  solution  into  which  it  is  plunged,  increases  by  taking  up,  by  means 
[  a  labor  inherent  to  its  nature,  the  particles  which  are  suitable  to  it, 
which  become  thus  the  food  upon  which  it  is  supported.     The 

fie  for  existence  is  universal.  Henri  Sainte-Claire  Deville  an- 
loed  the  application  of  this  thought  to  the  mineral  kingdom  when, 
pointing  to  the  iron  tubes  in  his  laboratory  in  which  crystals  were 
ahemately  heated  and  cooled,  be  remarked,  scntentiously,  "  The  large 
cryitatB  eat  up  the  little  ones."  All  bodies  are  subject  to  the  action 
of  ambient  conditions.  Among  these  incessant  variations,  these  reoi])- 
rocal  influences  of  the  medium  npon  the  being  and  of  the  being  npon 
Iba  medium,  are  certain  situations  of  greater  stability,  or  position') 
of  momentary  equilibrium  in  which  the  body  seems  to  persist,  when 
an  effort,  a  more  considerable  change,  is  needed  to  displace  it.  This 
eqnilibrium  Is  not  absolute.  Susceptibility  constantly  exists,  bnt  it  is 
laaaifested  more  or  less  clearly,  so  that  we  can  define  mineralogy  as 
tbo  Btady  of  the  effects  produced  by  different  causes  upon  minerals. 
SomelimeH  a  relaxation  is  apparent,  a  comparative  retardation,  a  slum- 
ber, a  lethargy,  a  catalepsy,  a  condition  of  real  or  apparent  death.  It 
b  bard  to  express  our  idea  by  using  such  words  as  death  or  destruc- 
tion, which  jiossess  a  common  acceptation  that  we  are  obliged,  perforce, 
to  rtrvtcli.  "  If  we  dry  or  deprive  of  heat  certain  inferior  beings,  frogs, 
aqnatic  insects,  or  some  eggs,"  says  Clans,  in  his  "  Zofilogy,"  "  we  can 
ill-  'lie  vital  functions  for  months  and  years,  and  still  restore  the 

111-  ,-  -  _:ijrning  the  water  and  the  beat.  While  there  are  some  seeds 
that  lose  their  germinating  qualities  after  a  few  days,  melon-seeds  and 
b— M  are  known  to  have  grown  after  thirty  or  forty  years,  and  even 
•aeda  of  heliotrope  and  lucem  that  were  found  in  the  Gallo-Roman 
tombs,  and  were  therefore  fifteen  or  sixteen  hundred  years  old,  have 
been  m»ilc  to  grow."  The  crystal,  withdrawn  from  the  mother-solu- 
tion, and  deprived  of  food,  ceases  to  develop  ;  it  continues  the  same 

T0C..XX1Z. — it 
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ia  afipcBrsnoe,  altlMingb  iu  immobility  is  not  abaolnte.  If  dw  air  W> 
c9om«  noiat,  it  (all»  into  deliqoeecence  ;  if  too  dry,  into  ■fftoraeaaat. 
It  doM  Bot  poflaesa  the  aaine  Tolnme  nor  th«  mow  nngle*  b  soauMf 
Isad  in  irinter.  Still,  tfaeae  diaogM  xn  relatively  aligfat,  aud  if  «• 
■taka  oar  crystat  frooi  the  drawer,  in  which  it  has  beeo  kept  inert,  ad 
[put  it  in  inor«  fsvorablc  conditions,  it  will  resume  its  developount 
ItJoAtcd  too  much,  attacked  by  a  strong  enough  cbemical  ae«nt,v 
Lsabjooled  to  any  pzcensivo   inflnence,  tho    body  will   \n 

'And  will  experience  the  inorr'  nrnfnund  modilicnlion   cum: 

death. 

^'  '  "  -.-iiM^a   of 

wo  n  \    to  a  lit:; 

wordK,  to  a  rctom  toward  the  state  of  primitive  equilibriam  wbta 
iba  oaoae  of  the  evil   has   disappeared — provided,  alwayn,  tt  '  •'• 
<UT«^gaioe  from  that  position  of  cqnilibriuro  h;is  not  been  t 
ndanblo?     Wr  may  cite  in  illustration  of  this  hypo; 

ooa  cases  of  muttlatious  of  cryM-:Us  tliat  bare  been  atUi:....  ...  : , 

Bcndant,  LaTalle,  Dc  Si-narmout,  and  M.  Pasteur,  on  tbo  bimstat*  <A 

aroroonia  ground  up  in  poll - 

of  ammonia,  or  crystals  of  >v         , 

which,  immersed  anew  in  a  solution  colored  with  chrome  alum,  biT« 

(heir  wounds  cicatrized  before  rci^nmtDg  their  inti-r       '    '    '      '  ■ 

mcnt — a  phenomenon  which  is  made  visible  by  the  d 

of  the  two  isomorphons  salts.     These  curved,  twisted,  detun': 

monstrous  crystals,  diverted  from  regularity  by  caases  mosl 

unknown,  but   of  which   science   is   on   the  way  toward  di- 

k  would  make,  in  regard  to  their  malformations,  objects  of  a  uiawb 
teratology. 

The  higher  the  stages  of  development  which  bodies  reach,  lh« 

^BOre  their  forms  become  complicated  ;  1'  '     -oemsto 

he  uninterrupicd.     1  thought  I  bad  sul^  ;  lowmi 

perfection  in  the  curious  so'called  mimetic  appearances  which  plagi^ 
case  feldspar,  leucite,  aualcime,  sonnrmcntite,  and  many  other  rataaali 

'  exhibit,  phenomena  by  which  many  crystals  belonging  to  a  moce  eoA- 
plicated  system  group  theniselves  iu  a  determined  i  mi  as  tv 

offer  the  deceptive  appearance  of   a  single  individu...   :. ...igiag  t* 
a  loss  complicated  system.     "SL  Pile,  on  tho  other  bond,  sees  in  this 

.inarch  toward  a  more  simple  form  a  rctrogrndation,  an  ioTene pW 

rnomcnon  of  degeneracy,  which  he  compares  to  atavism.  I  yield  l« 
his  view,  and  in  doing  this  take  notice  of  one  other  correlation  bf 
tween  tho  two  opposite  extremities  iu  the  scale  of  beings.  Then  is 
abo  a  passage  of  crystal!  tue  systems  among  tbemaelvea,  and  each 
property  effects  this  passage  separately — a  displacement  of  optical  sztf 
which,  diminishing  their  angle,  transforms  a  biaxial  crystal  to  a  uni- 
axial one,  successively  for  each  of  the  colors  of  the  spectrum  ;  an  ■■■ 

L«qnal  thermic  dilatation,  positive  or  negative,  following  the  three 
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<•#  claiticitr,  nail  in  some  directions  ;  variation  in  the  mutual  inclina^ 
tioa  of  the  facets  ;  in  the  same  system,  a  transition  from  hemihedral 
1»  bololtedral  forms  by  sharp  grouping  in  some  cases,  by  striie  like 
fbose  of  pyrites  and  quartz,  of  bolobedral  forms  to  forms  hemitropal 
in  different  degrees,  and  to  bemimorphal  forms.  The  complication 
foes  on  increasing. 

Wo  vill  end  by  a  last  trait  of  analogy.  Just  as  some  animals  and 
Bbots,  wben  they  are  by  any  cause  placed  in  a  medium  offering  the 
brgect  Bom  of  propitious  conditions,  attest  the  excellence  of  that  me- 
lliom  by  a  more  complete  development  of  the  individual  and  of  the 
nnnbcr  of  individuals  ;  as  there  exists  a  zoological  geography  and  a 
botaaicsl  geography,  which  distinguishes  and  enumerates  for  each  spe- 
gics  the  most  favored  or  most  favorable  regions — there  exists  also  a 
mi"  "  il  geography,  which  fixes  the  cantonment  of  particular 
niri  certain  countries.     In  the  Island  of  Elba,  more  than  any- 

irbere  else,  is  found  oligist  iron  ;  in  the  Ilartz  and  the  Ural,  ores,  and 
|^|i-.  '- Ih  ;  in  India,  Brazil,  and  South  Africa,  gems  and  diamonds  ; 

f  1  It  and  Australia,  gold  ;  in  Canada  and  Chili,  copper;  in 

Hberia,  malachite  ;  and  in  Iceland,  Iceland-spar.  This  study  has  been 
^borati^I  for  some  substances — tin,  for  example — in  the  admirable 
•bora  of  £]ie  de  Beaumont. 

Thus,  since  we  have  for  minerals  an  embryology,  an  anatomy,  a 
iKMology,  a  teratology,  and  a  geography,  a  vast  assemblage  of  facts 
Inasy  of  which  are  known  and  more  unknown,  we  may  also  conclude 
Upon  the  existence  of  a  mineral  biology.  When  every  one  of  the 
libftpteni  which  it  embodies  shall  have  been  treated  experimentally,  we 
Insjr  cotne  into  a  condition  to  formulate  its  laws.  The  artificial  bar- 
rieri  rai»ed  by  our  ignorance  between  the  different  branches  of  knowl- 
edge will  one  after  another  bo  leveled.  Natural  history  will  become 
tacy,  like  physics  and  chemistry,  now  that  physics  and  chemistry,  as 
I^graoge  foresaw,  have  become  easy  ;  or,  rather,  all  the  sciences  will 
be  consolidated  into  one  science,  which  will  be  one  because  matter, 
Ihe  obje<'t  of  its  investigations,  is  one.  Every  time  the  mind  of  the 
iarcstigaVor  escapes  beyond  the  work  of  detail  which  he  daily  per- 
forms in  bis  laboratory,  the  contemplation  of  an  ideal  far  removed, 
bot  which  he  is  certain  he  or  those  who  will  follow  him  will  attain, 
BVM  him  new  strength  to  go  back  to  that  daily  labor,  marks  an  ad- 
^ke,  infinitely  little  but  certain,  toward  that  ideal.  A  glance  over 
^Biistory  shows  how  mineralogy  has  grown.  It  seems  as  if  it  were 
Hboioas  of  the  end  toward  which  it  is  tending,  of  connecting  the  sci- 
IMM  colled  natural  with  the  exact  sciences.  As  M.  PUo  has  happily 
fcmariced,  mineralogy  has  traversed  the  period  of  magic  with  the 
alebemists,  the  empiric  period  with  the  experimenters  of  the  seven- 
leentb  century,  the  naturalist's  period  with  Linnaeus,  Buffon,  and 
Werner,  ibi?  geometric  period  with  Hafly,  Delafosse,  and  Bravais,  the 
p«rtod  with  Bcrzelias,  and  the  physical  period  with  Fresnel, 
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MUadMrllcb,  and  De  Sfoarmont.     It  is  now  time  for  it,  ga'.Ljr.r.o 
tbo  Mattered  resalte  it  hia  ootleeted,  and  adding  oev  '. 
iImb,  to  aatar  resoiatcly  into  the  biological  period. — TKiruUiJUdj 
!*•  Poplar  Seimot  MonMy/rom  the  Bevue  ScUntyiqm. 


SKETCH  OF  GERAED  MERCATOR 


GERARD   MERCATOR,  the  distingnUheil  geographtr  aod  aa> 
tbor  uf  the  syitem  of  map-drawing  which  bean  his  naiac,  WM 
bora  at  Rnpolmonde,  Flanders,  March  5,  1613,  and  died  at  Dui&bnrg, 
Dwjember  8,  151)4.     The  name  hy  which  he  \i  known,  Mercat  - 
translation  into  I^tin  of  bis  real  name,  which  ia  given  by  on«  n> 
as  Kaufmann,  by  others  as  Krftmer,  or  De  Cremer,  all  ri 
chant  or  trader.     He  was  first  sent  to  school  at  BoLs-lc  i — ,  — - 
Macropedins,  but  afterward  went  to  Loavain,  where  he  applied  him- 
•elf  to  tho  study  of  philosophy  and  mathematics  so  > 
was  prone  to  let  his  days  pass  without  eating  and  hi  - 
sleeping,  and  had  to  be  reminded  that  those  duties  should  be  attended 
to.     Of  the  nature  and  influence  of  bis  studies  at  Louvain  an  i:  ' 
ing  incident  is  related  by  his  biographer.  Van  Raemdonck  (■ 
Morcator,  sa  Vio  ot  scs  QEuvres"),  which  also  illustrates  a 
trait  of  his  character.     The  Bible  to  him  was  a  book  of  ai: 
and  he  had  conceived  a  high  respect  and  formed  a  fixed  att 
for  its  text.     Ho  had  also  been  taught  tho  physics  of  Ari 
then  prevailed  in  all  the  schools.     His  studies  in  the  boo..     . 
aooD  showed  him  that  there  were  many  discrepancies  between  tb«  oos- 
luogony  of  Moses  and  the  teachings  of  Aristotle  and  oti  ted 

philosophers;  thus  a  dilemma  was  presented  to  him.     li  uot 

give  np  bis  Bible  ;  must  he  give  up  Aristotle  ?  To  relieve  himself 
from  his  embarrassment,  he  took  a  course,  says  Van  Raemdoock, 
"  that  was  as  Christian  as  it  was  logical.  Believing  in  tbo  inspintioo 
of  the  Bible,  and  convinced  of  man's  fallibility,  he  ventured  to  doubt 
the  orthodoxy  of  the  philosophers,  resolved  to  revise  all  his  accepted 
opinions,  and,  with  his  reason  as  his  only  guide,  undertook  to  pco^ 
trate  for  himself  the  mysteries  of  Nature.**  He  went  to  work  to  ooo> 
struct  a  new  cosmogony.  In  order  to  escape  critical  anooyaaot^  bs 
left  Louvain  and  retired  to  Antwerp,  where  he  hired  rooms  and  gave 
himself  up  to  his  investigations  on  this  subject.  There  be  framed 
a  cosmogony  which  agreed  at  once  with  his  reason  and  with  the  Bible. 
When  he  returned  to  I<ouvain,  the  doctors  of  the  university,  sbookoi 
at  his  boldness  in  questioning  what  was  almost  universally  rvoclvcd, 
were  ready  to  attack  his  new  doctrines,  anticipating  their  immediate 
publication.    But  he  kept  his  own  counsel,  and  held  his  wwaiogony  ia 
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foKo  tttt  SQcb  time  as  be  should  ju<1gc  best  to  make  it  known,  j 
obliged  to  make  his  living  by  manual  labor,  Mercator  selected' 

['making  of  mathematical  instniments,  with  the  designing,  engrav- 

illumination  of  maps,  as  his  busioess.     He  thus  entered  upon 

er  which  he  never  left,  and  which  was  destined  to  bring  him 

tune  and  glory.  In  order  better  to  qualify  himself  for  doing  this 
■nk,  he  began  a  thorough  course  of  mathematics.  He  studied  with 
H|uns  1e  Prison,  who  was  in  the  habit  of  giving  lessons  at  his  houja»l 
Ms  number  of  high-bom  pupils,  and  practiced  engraving  with  him. 
Be  made  rapid  progress,  and  was  able  in  a  short  time,  having  been 
licensed  by  the  university,  himself  to  give  lessons  in  geography  and 
Mronomy  ;  and  he  made  with  a  precision  which  was  remarkable  at 
ihot  time  the  instruments  which  his  pupils  had  to  use.  In  1541  he 
pnaented  to  Cardinal  de  Granville  a  very  handsomely  executed  ter- 
reitrial  globe,  with  which  his  Grace  was  so  well  pleased  that  he  intro- 
loced  the  author  of  it  to  the  Emperor  Charles  V.  He  afterward 
iBtcrod  the  seni'ice  of  that  prince,  but  it  is  not  exactly  known  in  what 
nrticular  capacity.  He  is  styled  in  his  epitaph  imperatoris  domesti- 
^  but  that  iherely  signified  that  he  was  attached  to  the  imperial 
MMMChold.  He  made  for  his  Majesty  two  other  globes,  a  celestial 
MM  of  glass,  and  a  terrestrial  globe  of  wood,  which  were  greatly  ad- 
Hired  as  superior  to  any  specimens  that  had  been  before  produced. 
rhej  were  unfortunately  destroyed  in  the  wars  by  which  the  Low 
Qbontries  were  afterward  overrun.  In  1559  he  removed  to  Duisbnrg, 
•he  Duke  of  Juliers  and  Cleves  was  contemplating  the  estab- 
.._:  -at  of  a  university,  and  had  assigned  an  honorable  position  in  it 
to  Mercator.  The  duke  conferred  upon  him  the  appointment  and  title 
of  hifl  cosmographer.  He  published  at  that  place  a  large  number  of 
Btapa,  bnt  delayed  the  publication  of  his  atlas  for  a  considerable  time, 
oat  of  regard  to  his  friend  Ortclius,  who  had  also  prepared  a  set  of 
asps,  *nd  through  Mercator's  accommodating  spirit  was  given  an  op- 
poftanity  to  work  off  his  stock  without  the  embarrassment  of  com- 
petition. It  18  to  Mercator  and  Orfcelins  that  the  world  owes  the 
eafnachisement  of  geography  from  the  errors  ingrafted  upon  it  by 
Plotemy  ;  *nd  the  maps  of  these  two  fellow-workers  were  the  most 
exact  known  till  those  of  Guillaame  de  I'lslc  and  D'Anville  were 
published. 

O«ogrsfhy  was  in  his  time  a  mixture  of  facts  and  fancies,  much 
of  what  was  taught  in  it  having  no  better  authority  than  old-time  tra- 
jgliong  and  the  fabulous  stories  of  travelers  who  addressed  themselves 
H^e  to  exciting  wonder  than  to  telling  the  truth.  Maps  were  in  a 
^^■M  condition  than  the  descriptive  accounts,  and  gave  the  most  erro- 
Hbss  possible  views  of  the  relative  situation  of  the  various  parts  of  the 
wih.  It  was  Mercator's  work,  to  adapt  an  expression  of  Malte-Brun's, 
^Remonstrate  the  extreme  imperfection  of  the  systems  of  the  ancients 
^m  provoko  their  abolition.     Modern  geography,  this  distinguished 
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authority  on  the  snbject  adds,  dates  from  1 
had  a  8trong  natural  taste  for  the  study 
himself  testified  when  he  said,  in  the  )>refac 
consecrate  myself  wholly  to  that  study,  so 
the  same  time  so  difficult.  Nothing  in  the 
In  fact,  compared  with  it,  other  occupatior 
they  may  be,  are  irksome  to  me."  In  hi 
geography  was  indispensable  to  successful 
commerce.  "  Without  maps,  giving  visi 
whole  of  an  empire  and  its  different  coun 
would  not  be  able  to  reach  the  richest  ai 
trade  there,  and  bring  all  the  earth  into  fr: 
without  them,  princes  could  only  with  diflif 
modiaries,  often  of  doubtful  fidelity,  arrive 
respecting  the  government  of  their  domtni 
self  of  the  instructions  he  had  received  fi 
having  served  no  other  apprenticeship  in  th 
to  design  on  paper,  and  then  to  engrave  oi 
choroprraphy  of  various  countries.  "The 
became  also  in  a  short  time  an  accomplis 
maps  of  his  time  were  comparable  iu  worki 
Mercator's  principal  title  to  fame  rests 
method  of  drawing  maps,  whieh  is  knowr 
Under  this  system  the  map  rejiresents  the 
der,  and  the  poles  arc  remanded  to  infinity 
and  the  meridians  are  drawn  as  straight  lii 
right  angles.  This  method  gives  a  toleral 
accurate  enough  for  practical  purposes  ir 
equator  and  for  about  thirty  degrees  on  ei 
preaching  the  poles,  the  proportions  of  th( 
length  of  the  degrees  of  longitude  and  of  th 
vastly  in  the  immediate  neighborhood  of 
the  parallelism  of  the  meridians  and  the 
parallels  of  latitude,  the  degrees  must  be  d 
parts  of  the  map.  The  plan  has,  however, 
tage  for  sailors  of  causing  the  cur^-o  drawi 
the  meridians  at  the  same  angle — the  loxod 
sel  would  describe  in  sailing  around  the  < 
course — to  be  projected  into  a  straight  lin< 
in  which  the  bearing  of  a  vessel  sailing  di 
ports  can  be  clearly  discerned  on  the  map. 
cessful  in  executing  the  designs  of  his  m; 
not  able  to  explain  its  theory,  or  at  least  d 
planation  was  given  by  Edward  Wright,  in 
Errors  in  Navigation,"  and  from  this  cir 
long  known  to  the  English  as  Wright's  Pr< 
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^HMereator  czprMsed  a  full  appreciation  of  the  importance  of  astron- 
^H|f  u  connected  with  geography.  That  science  was  then  cultivated 
^^■alj  in  '  11  with  astrology  and  was  invoked  in  tlie  .solution 

^H|1m  mof'  'jnestions.     For  this  be  had  a  profound  contcinpt, 

^^bo  bo  believed  in  the  Bigni6cancc  of  celestial  phenomena  and  ex* 
^^kd  tli«  study  of  them.  "  The  purposes  for  which  the  luminaries  of 
^^mIet  are  created,"  he  said,  "are  much  higher  than  to  assist  in  the 
^^^Hfoos  of  the  astrologers.  Those  lights  exist  to  reveal  to  man  the 
^^^^■tooce,  the  majesty,  and  the  divinity  of  his  Creator,  aud  not  to 
^^^^IvMrvicc  of  the  vanity  of  the  astrologers.  They  exist  to  mark 
^^rrerototions  of  the  centuries ;  it  is  for  this  that  they  become  ob- 
^Hred  and  are  dissolved  to  announce  the  end  of  ages  and  proclaim 
^Hginciit  upon  the  world.  It  was  thus  that  in  the  time  of  the  passion 
^HUhrist^  when  the  law  was  to  be  changed,  Dionysius  the  Areopagitc 
^^p  permitted  to  see  an  eclipse.  It  was  thus  that  Joshua  perceived 
^■(astounding  action  of  the  hand  of  God  in  the  spectacle  of  the  sun. 
^Hhs  bodies  exist  to  mark  the  limits  of  days  and  years  ;  and  the 
^^pa,  which  glow  by  night  in  the  tirmamcnt,  shine  upon  the  earth, 
^^h  point  <»ut  by  their  position  the  annual  course  of  the  sun."  Mcrca- 
^Bhad  collated  the  results  of  his  studies  on  this  subject,  and  had  an- 
^^pnood  for  publication  a  work  embodying  them,  when  death  pre- 
^^bted  his  carrying  out  his  intention. 

^K  Among  the  larger  works  mentioned  by  various  authors  as  having 
^^■a  executed  by  Mercator,  are  the  maps  of  Palestine,  Flanders,  £n- 
^^■■^reat  Britain,  Lorraine,  the  terrestrial  and  celestial  globes  al- 
^^H^pnenlioned,  and  a  great  planisphere.  These  were  all  larger  than 
^B  maps  of  the  atlas.  None  of  them,  except  the  planisphere,  are  now 
^Bmtii  to  be  is  existence.  A  few  loose  sheets  from  the  plates  of  the 
^Bmi  pnaen'ed  in  collections  at  Brussels,  London,  the  Hague,  and  St. 
'"PetiTsbtirg,  constitute  the  chief  part  of  the  works  of  this  class  known 

ibe  by  hiro  that  are  now  extant.     For  his  chorography  of  Palestine 
'  Amplissiraa  Terras  Sanctra  Descriptio"  ("  Most  Ample  Description 

ftbe  Holy  Land"),  Mercator  had  to  depend  upon  the  best  authorities 
could  command — "the  testimony  of  an  unknown  traveler" — and 
have  not  been  identified.  He  is  credited,  however,  with  having 
good  use  of  the  critical  faculty  in  the  composition  of  the  work. 
1  the  honor  of  having  been  sought  for  by  the  learned  Andre  Masius 
ilIn>itration  of  his  commentary  on  the  book  of  Joshua,  who,  in 
to  Georges  Cassander,  spoke  of  it  in  the  most  complimentary 
Th«  map  of  Flanders  was  produced  after  the  spending  of 
"Sre^  vean»  in  personal  pur\'eys  of  the  country,  and  appeared  in  1540. 
^i^extst^  now  only  in  reduced  copies  in  the  "Theatrum"  of  Ortelius 
^H  in  Mcrt-ator's  atlsis  ;  but  the  historian  Jacques  Marchantius,  who 
^H  seen  tt>  says  that  it  surp.isscd  all  the  maps  of  all  other  geogra- 
^bn.  The  map  of  Lorraine  was  also  made  after  personal  surveys,  in 
tlie  prosecution  of  which  the  author  appeai-s  to  have  been  exposed  to 
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eoTOB  danger.  When  the  map  of  Europ 
Ptolemy's  errors  corrected  and  the  conti 
like  its  real  extent  and  proportions,  the  Ic 
cording  to  Gliymmius,  pronounced  such  ex 
that  one  might  have  thought  that  no  eti 
before  seen  the  light.  A  biugle  copy  of  1 
exists  in  the  Hiblioth^quc  Inipcriale  of  P 
one  metre  thirty-two  cenliraetres,  or  about 
feet,  in  diniensions,  and  shows  the  world  : 
south.  It  includes  three  continents  or  lai 
America,  and  a  southern  continent,  which 
necessary  to  the  balancing  of  the  globe,  bi 
found,  and  which  is  only  imperfectly  repi 
the  larger  islands  and  the  south  polar  landi 
pole  could  not  be  given,  on  account  of  the  c 
on  the  plane  projection,  so  a  special  8U])plei 
for  them.  As  not  much  was  known  abou 
could  be  shown,  and  the  little  that  could  1 
Bchring  Sirait  had  not  yet  assumed  definit 
ographers,  but  Mercator,  thinking  there  ou 
in  that  region,  marked  one  on  the  ma]).  Ii 
curious  features  were  marked  in  the  islands 
of  travelers,  that  have  not  yet  been  verified, 

The  "Atlas"  was  published  in  l.*)95,  alt 
had  already  been  published  separately,  that 
map  of  Europe  in  1572.  Larger  and  small 
published  in  Latin,  French,  German,  Flemit 
fifty  editions.  The  more  important  editioi 
dius,  at  Amsterdam.  That  of  1G23  had 
maps,  and  the  edition  of  1630  was  prefaced 
tor,  by  Gautier  Ghymm  (Ghymmius).  Th: 
of  the  jiolitical  and  the  physical  geogra 
scribed. 

To  the  uniform  edition  of  his  maps,  M 
"  De  ereatione  ac  fabrica  mundi "  ("  Con< 
Structure  of  the  World"),  the  theological  ( 
some  question.  But  Van  Raemdonek,  his 
of  it :  "  We  h.ave  hardly  been  able  to  diseng 
ing  of  it,  so  much  does  it  attach,  lead  on,  a 
ing  over  those  noble  and  pious  pages,  we  mi 
reading  a  sacred  canticle,  a  real  hymn  to  th( 
vinity,  holiness  of  purpose,  grandeur  of  cone 
style,  and  enthusiasm — all  arc  there  and  hel 
Dr.  Solenander,  that  Mercator  speaks  in  i 
prophet,  as  one  w^ho  has  been  initiated  by  < 
tery  of  the  origin  of  the  world." 
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aps,  Mcrcator  liad  to  give  attention  to  the  study 

I  of  lettering.     The  results  of  these  studies  were 

ab«d  for  tbc  information  of  the  public,  in  an  essay  on  italic  and 

letters — "  Ratio  scribendamm  literarum  latinarum  quas  italicas 

a4!>  Tocant " — which  was  a  treatise  on  calligraphy  and  much 

for  it  embodied  the  fruit  of  much  thought  and  careful  in- 

lion  on  a  subject  which  was  of  great  importance,  to  him  at 

iic  services  of  Mcrcator  wore  in  frequent  demand  for  the  prepa- 
of  maps  of  private  estates,  and  from  this  occupation  he  was  able 
>t  (ho  Rurrent  exi>enses  of  his  living  and  his  family,  and  derived 
iderahlc  income, 
[ervator's  most  important  work,  after  his  maps  and  atlases,  was 
ironology  :  "Chronologia  a  Mundi  exordio  ex  eclipsibus  et  ob- 
tionibus  ac  bibliis  sacris"  ("Chronology  from  the  Beginning  of 
ke  World  ;  from  Eclipses  and  Observations,  and  Holy  Books  ")  ;  Co- 
Igoe,  1668  ;  Basle,  1577.  It  was  an  elaborate  work,  the  result  of  four 
tun  ot  labor,  and  gave  39C5  years  from  the  creation  to  the  birth  of 
hriaX.  Scaliger  expressed  a  high  opinion  of  it,  and  Lenglct  Dufrcs- 
9f  ipoke  of  it  as  clear  but  dry ;  but  it  was  pronounced  by  one  of 
ks  beat  judges  of  the  time,  Onuphre  Panvini,  of  Verona,  author  of 
n«ral  historical  and  chronological  books,  preferable  to  all  existing 
Ivonologtes.  In  the  preface  to  this  work  ho  sketched  a  plan  of  a 
Uteml  cosmography.  Repeating  this  plan  in  1585,  he  described  it 
I  intended  to  include,  first,  the  form  of  the  world  and  the  general 
btribntion  of  its  parts ;  second,  the  order  and  motions  of  the  beav- 
nly  bodies  ;  third,  their  nature  and  radiation,  and  the  concurrence  of 
|r  '  '  'res,  from  which  may  bo  derived  a  veritable  astrology; 
'  lemcnts  ;  fifth,  descriptions  of  kingdoms  and  of  the  whole 
sixth,  the  genalogies  of  princes  from  the  beginning  of  the 
■with  the  emigrations  of  tlie  peoples,  their  abodes,  their  first 
Btions,  and  antiquities.  This  order  was  not,  however,  observed 
taat  publication. 

Icty  was  a  predominant  feature  in  all  of  Mcrcator's  life.     To  ex- 

lie  works  of  God,  he  said,  "to  exhibit  the  infinite  divine  wisdom 

Inexhaustible  goodness  by  showing  how  all  things  in  their  compo- 

concur  to  glorify  him  and  reveal  his  inoomprebensible  provi- 

-«ach  is  the  end  toward  which  I  shall  direct  all  my  efforts,  all 

["T      ■       -.  and  all  my  meditations." 

fj  ling  it  was,  probably,  that  impelled  him,  in  the  latter  part 

kis   life,  to  give   attention   to   theological  questions,  and    which 

ipt^d  ibo  composition  of  his  "  Harmony  of  the  Gospels  "  ("  Har- 

Ev.ingelistarum " ),    which    was    published    at    Duisburg    in 


le  actfroa  to  have  had  opinions  of  his  own  on  theological  subjects, 
1  earlier  io  bis  life — and  th.at  was  against  the  order  of  society.    He 
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▼»' •    1  in  1544,  wbilo  residing  at 

b«>  rity  in  the  prosteoution  of 

charge  of  Uixig  LnfL-cUMl  with  the  L  n;    nn  dcK-tnti 

oUiw  cJtizenH  wen-  taken  under  tJjt  .%ai:;L  urJcr,  but  iu..  _.  . 

Kupelniondo  to  look  after  the  c«tat«  that  bod  been  left  hi 

gri'  '  >ur)(].     His  absence  from  Lutua  iw 

ooii  I.  }>y  Hight.    tlLs  partsb  [iriest  ian»- 

duleiy  addressed  a  letter  to  the  authorili^  tectifjing  that  "Gtarf 

Mercator  enjoys  a  good  reputation,  lives  a  religioo*  and  hom-i  "   " 

at  Loovain,  and  is  in  no  way  iiifeeted  with  heresy  "  ;  and  ih  v 

always  to  be  found  at  home,  except  wheu  absent  on  Icgitim 

nraa.    The  conservator  of  the  university  demanded  that  he  i.-r  >,,t, 

if  bo  was  to  be  tried,  beforo  the  conrt  of  that  institution,  vithin  vhote 

jurisdiction  ho  resided  ;  and  the  rector  of  the  ui. 

hi&  behalf.     I)ut  all  these  protests  were  without  j:.  ..    ... 

waa  kept  in  custody  for  four  tnonths,  and  tben  dischargod,  is  Ikr 
abiicnco  of  evidraco  against  him — and,  perhaps,  by  the  force  of  Um 
evidence  fur  him. 

Two  works  of  Mercator's  remain  to  be  mentioned.    They  aw  bil 
edition  of  Ptolemy's  "  Geography  "  ("  TahuliB  Geographica;  at!  i  •  —  - 
Ptolerasi  restituta?  et  emendaUD  "),  with  twenty-seven  rosrw 
"  De  U8u  annuli  astronomici"  ("Concerning  the  Use  of  t! 
cal  Ring"),  an  explanation  of  the  horizon,  meridian,  an 
of  bis  globes. 

Mercator  is  described  as  having  been  small,  but 
regarded  material  life  as  u  ncrcj:&ity  and  not  as  an  enj 
strictly  sober  in  his  repasts.     But  the  gravity  of  hia  labors  did  not  ts> 
elude  gayely  ;  and.  in  whatever  festivities,  ofliclal  or  private,  h»  yu- 
ticipated,  he  contributed  to  the  general  good  cheer  with  bis  sprightly 
humor,  and  yielded  to  the  tastes  of  the  others  such  conformity  a*  wv 
consistent  with  his  health  and  the  precepts  of  religion.     He  was  vivs- 
eious  and  adroit  in  discussion,  easy  and  agreeable  in  conrerBation.  tod 
knew  no  greater  pleasure  than  to  talk  familiarly  in  the  societ 
learned  concerning  subjects  of  knowledge.     Observing  modem' 
good  fortune,  resigned  and  patient  in  aflversily,  be  constantly  pt»- 
served   the   calm   that  was   necessary  and   favorable    In  his  ntudirs 
And  he  was  distiogoisbed  for  his  dc-votioa  to  the  intere&ts  of  Lis 
country. 


COKEESPONDENCB 


IC  STITDT  OF  MEXICO." 


CORRESPONDENCE. 


with   intCTert   ttie  article 

•bo»e  title  publifljed  by  Mr. 

"r   April  "  Popular  Sci- 

hile  I  admire  in  it  the 

and  ftcilitr  of  .*tyle,  I 

jrd,  u  B  Mcxinin,  to  let  it  pass 

\a\  polmiiig  out  gome  of  its 

cies  in  regard  to  history  and 


at  acuteness  of 
■',  that,  in  pre- 

■  ■  ''^  has  been  more 

it  tho  bfit  woy  of  sbonring 
n  against  Mexico,  than  to 
0  representation  of  things 
re,  and  as  they  haTc  been  I 
a  tiT  more  competent  and  judicinu.'i  ] 
I.     1  am  far  from  affirming  that  all 
_;„_.  .  I  j(r  Wells  are  equallr  de- 
and  truth,  but  I  do  hold 
'  >:e  do  we  .«ce  bim  disposed 

It  out  oiir  good  VUnnn  among  the  I 
I  had  una  he  so  eagerly  mentions. 
'  were  to  review  Mr.  Wells's  "  Eco- 
hudy  of  Mexico,"  I  should  begin  by 
that  while  he  thinks  that  "  the  ma- 
il those  who  in  recent  years  have 
Uiat  country  would  seem  to  have 
to  their  eyes  the  power  of  seeing 
than  the  picturesque  side  of 
ilievc  that  he  has  exerted  his 
^sion  to  sec  nothing  else  than 
»ido  of  them,  for  so  it  must 
iTcrybody  conversant  with  our 
l— Jrj-  who  may  peruse  the  '"Eco- 
Itudy  of  Mexico." 

»Tdin-^  to  Mr  Wells's  notions,  Mcxl- 
•  of  tho  most  stupid,  the  most  in- 
lh»  i»>orMt,  the  most  arid,  the  most 
■1  of  our  planet,  and  all 
lo  may  be  pleased  to  re«d 
ipiions  might  think  th.it 
i  lol  of  lon^,  careful  study 
.:jvols,  and  not  of  a  rapid 
trip   along   the   Mexican   Central 
iooal  tUiln.ads.  But  to  tho  thought- 
Intelligent   reader   it   will   rmthcr 
^   rillcilou)   pretension   to  try   to 
I,  with  such  an  imperfect  and  un- 
knowledge,   all    that  thoroughly 
It  men  bare  written  in  regard  to 
!DM  luitiiral  resourooB  of  Ihit  coun. 
may  be  admitted  that  Mexico,  as  a 
I  poor,  but  a«  •  country  it  may  be 
inong  the  richest  in  the  world,  de- 
elTorta  of  Mr.  Wells  to  cstabliih 
irv.     lla<  Mr.  Wells  ever  rcid  Iho 
mlmldt,  Uarckhardt,  EglorT. 
others,  about  the  wond,Tfu|  | 


natural  richness  of  this  country  F  Has  Ira 
ever  consulted  the  official  statistics  and  ro- 
poits  »  I  think  not,  or  cNe  he  enforces  with 
his  example  the  truth  of  that  old  saying  that 
"  the  most  blind  is  the  one  who  does  norwant 
to  see";  or  perhaps  Mr.  Wells,  considnrine 
himself  the  ne  plii,  ultra  in  matters  of  au. 
thonfy,  will  emphatically  assert  that  the 
writings  of  those  great  men  are  mere  sto- 
nes, destitute  of  all  rolue,  or,  as  he  says 
of  the  historic  writings  of  Mr.  Presoott,  are 
nothing  more  than  '^charming  romances." 
It  is  Tcry  easy  to  dispose  of  authorities  In 
this  peculiar  way  of  Mr.  Wells,  but  tho  real 
damage  inflicted  by  so  doing  is  scarcely 
greater  than  that  which  would  result  if  I 
were  to  try  to  stop  the  oourse  of  tb«  sun 
with  my  bond. 

It  is  very  striking  to  see  Mr.  Wells  com- 
pletcly  disregarding  our  natural  resources, 
especially  our  mines.     In  a  period  of  one 
hundred  and  ten  years  (Itl90-18ii0)  of  tho 
colonial  epoch  tho   mines  of  Mexico   pro- 
diioed,  in  gold  and  silver,  the  sum  of  t1  - 
499,438,8»S.»    The  pure  mines  of  Guanii- 
'  juato  produced  in  a  period  of  forty  years 
(17118-1808)  the    respectable    amount  of 
»I6(5,W2,14»:f   and   the  Valenciana  mine 
alone  yielded  from   1766  to  1826,  in  round 
numbers,  the  sum  of  t226,000,O0O.|     Next 
in   importance   is    the    Zacilccas   district, 
which,  according  to  respcclablo  authorities 
produced,  from  lft43  to  I8S3,  the  astonish^ 
mg  sum  of  $1,0(IO,000,IX)0.3     But  it  would 
be  an  endless  task  to  pursue  our  invcstiga- 
tions  about  the  many  other  mining  fli«trict» 
of  our  country  which  al.»o  have  yielded  im- 
mense quantities  of  silver  and  gold;    and 
what  wo  have  said  of  Ou:>najiinto  and  Zo- 
[  eatccas  surely  will  be  sufficient  to  give  an 
idea  of  the  importance  of  our  mines, 

(tur  agriculture,  it  is  true,  has  not  been 
rightly  dcvelojicd,  partly  on  account  of  the 
many  revolutions  we  have  h.id  in  piH  years, 
and  partly  on  account  of  the  fact  that  our 
attention  is  chiefly  directed  to  the  mining 
mduatries;  yet  wo  produce  enough  wheat, 
maize,  beans,  coffee,  sugar,  etc.,  for  our 
consumption,  and  have  a  regular  surplus 
for  exportation.  But  even  iif  wo  did  not 
produce  a  single  gniin,  on  account  of  the 
imperfect  development  of  oar  acrioulture, 
the  argument  would  be  a  verr  poor  one  to 
brrndUh  against  the  fact  thiit  our  soil  ia 
rich  and  exuberant. 

On  account  of  the  same  revolutionary 
state  of  the  country  from  the  epoch  of  in- 
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ol'll"""9^''"'  ■'''•'"'*^  ^^*V  oa  New  flpaln," 
VlbVd. 
1  D.hlgron, "  Historic  Mines  of  MmIco."  p,  1% 

I  iDid.  *^ 
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tin  «S£fat  jtm  ago,  onr  hlsl^ 
wm  hat*  b««B  *oB*wtiat  tiis«<ai«,  ««. 
dalfy  limn  more  diatHtt  fr«m  omUn 

Euhtioo,  but  DCTcr  to  the  extent  wwr^ 
Xr.  WclU;  uid  It  praxat  I  am  p  > 
,  (a  tbU  ncxpcc*,  we  at*  no  worv  than 
CIm  Cnltnt  Sutei  or  an;  oili»r  of  the  vol- 
lioa*  «»U«a  oirilbtd. 

It  ha*  been  alvajrs  tlie  practice  of  Aim-ri- 
eana  to  deapiaa  aad  alrasc  Mrtic^nx  (»f 
eoonw  tkoTC  are  man;  boDoni  < 
ta  ihr  roM  whenfT*^  It  w»« 


Imt   r/*rT    TlttTr*    frjnnilrt'lrm 


nc  tilt  a.  ': 
I  .uul  with  I 

other  thun   ' 
if]<.'ri-  wortb;  . 

than  tbs  equally  {»!■ 
■idbnH  thp  SBnor.'" 


'[UIUt 


I-    m  III'  II-  tiTii.'inMi 

leas  awiVcni  a  focl- 

ii-t  arii'.rii^  the  lin- 

ex-min- 
1  lor,  waa 

I  I  liave 

•  anln   of 

I    n  [.on  to    which 

(0  that  memorable 

I  .....      iiicrary    ability    was 

I  I  the  ^oumala  of  Chicago,  ex- 

II  tinea  Ncgretc,  of  this  country, 
hull  jiit't  anivc<d  iu  that  citT,  on  his  n^um 
from  the  Exhibition  al  Pnri?  in  1S78.     As  I 

m  as  he  read  the  un" 
Mr.  Kostcr,  be  made 

the  <'  !  that  cilv,  waiting 

ihfTc    i  .-iiJ   da_T».     The  fa/:t 

that  titrre  was  nover  an  ar^ment  addncvd 
MSainst  <iur  deputy's  article,  proved  concla- 
tirelr  tile  lack  uf  truth  in  Mr.  Foftcr'i 
malicious  report.  SeEor  Martiuex  Xc;jrcte, 
In  rhowlnff  at  that  time  that  there  were 
robberies  in  tlie  Uiutcd  States  aa  well  u 
in  Moiico  i>r  ..(I,,  r  .-..iiiiiries,  among  other 
thinf^s  poiir  recent  and  acandal- 

oii.«  fact  of  :  i,-  of  A.  T.  Stewart"! 

corpse  frotu  the  tomb,  an  event  the  par- 
allel of  which  never  baa  occurred  in 
Ucxlco. 

Now  let  US  hear  Mr.  Wells  disoonrsc 
ahmit  the  ancient  cirilixalin-'  -'  v  -•  ■  ■ 
"  Tlic  ceneral  idea  is,  that  tlii 
the  t<paaiards  found  in  Itexit.  ' 
to  a  (ir^ree  of  civilization  that  raised  iliem 
far  above  the  level  of  the  averap;  Indians 
of  X'oi-th  America,  more  especially  in  all 
that  (lerlaincd  to  covemmcnt,  architecture, 
•grlcultiirc,  manaracture<t,  and  the  uisefui 
and  the  pixxluction  and  accumulation 

property.     For  all  thi3  there  it  ocrtaiuly 


mam  f^  r        t  t.i  imj'i     mj  r^     ,,  ,.||^    v'ibsict    J»f 

Presoolt  for  not  having  draws  fbc  mtA 
ala  for  the  *'  Illstory  of  the  OanqoHt  tf 
Mexico  "  from  tlie  annala  of  Ctdna  «r  J^ 

pitti.  .  .  .  Put  the  most  cutfcwa  tlfag  itow 

>  neaa  with  vhick  W 

>  aides  and  tie  nii* 
iii^ri  oi  IT' "(lilt  wiinout  otfeting  aaj  bettir 
aui  hority  to  upact  them ;  be  may  be  a  a^ 
of  uuliniiled  knowteiige,  bat  w«  r-'^-'  •■• 
adopt  him  as  the  slAndanl  aDthori' 
"History  of  Mciico,"  for  which  - 

am  f»urc,  the  sensible  world  will  ; 
If  Mr.  Wells  has  not  learned  anvl!: 
'itatioa  of  the  si 
-  uf  Mexico,  wei 
.u  ...I'.  .11..  luiiiMuj  hi»lorie  wtiiiag"  "i  .  •.• 
vijrrri,  Las  Ca^aa,  Alam&n,  Onoeoy  Bern, 
and  othcr»,  and  the  no  Ifsa  imncrnnt  u. 
chieologioal  and  philo! 
veto  aitd  riiiienlcl.     T' 
pie  evidence  of  th- 
he  denies  now  wi'.i 
rated  by  the 
illustrated  • 

lii(;hly  inter  >. - 

Mapdalena,  and  .'•i 

Stales  of  Yucatan    ■ 

nora,  whidi  have  attracted  co  toudi  alKo- 

tion  and  study  from  national  and  futtip 

archarologists. 

Fiom  all  that  T  have  fiaid  it  Is  dnrtf 

- '-•   Mr.  Wella  b"  ' '— ■ 

'ilous  in  hi 
i.ike  tilt  1... 
1  can  a£f ure  the  \  • 
that,  if  there  is  «j 

"  Economic  Study  i^f   Ucxi^c;,"  it  U  la  Ik 
found  in  the  amount  of  truth  oomptiml  la 
the  narrations  which  it  oootaina. 
P.P. 
kilmot,  SoaaaA.  UtXKO,  Jr<ay  ^  OtA. 
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SrrEKCK  AKD  TttS  STATg.  , 

IN  this  ronntry  we  hare  no  state 
Oharch  ;  btit,  en  the  principle  per- 
haps  tvhich,  trhether  soioDtificaily  true 
or  not,  BeeiDs  ofu-n  to  bo  illustrntcd  in 


bnman   affair*,  thot  Kataro  ahhen  a 

vnctlUIU,    W«    h«V«   ia    its    •'    ■•  '    »  Trrr 

notable  duvelopment  of 
III  other  words,  onr  Oc 
Inngt^r  nsantues  to  point  . 
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for  promoting  oar  fpirit- 
li  velfnr*;  bat  it  kindlv,  and  in  a 
eM  p<kteni«I  spirit,  aodertakcs  to 
tb«  traa  path  of  intoUuctaal 
8»lTation.  Formerly  it 
I  thatooald  not  thrive  with- 
Bupport;  now  it  is  science. 
it  was  the  priest  who  tinder- 
tho  aolation  of  all  diflScalt  qaes- 
IM  wmA  arfao  stood  forth  as  the  visible 
■bodlOMnt  of  aathoritj;  to-day  it  is 
•  dtreetor  of  an  official  scientifio  ba- 
M.  In  former  days  it  was  said  that 
I  rg*d«  led  to  Rome;  to-day  in  tbo 
titad  StatM  we  are  rapidly  approaoli- 
I  B  ■£>(«  of  things  nndor  which  all 
of  science  at  least  will  lead 
There  it  is  that  a  gen- 
• — generoos  with  the  peo- 
f— rotes  rich  appropriations 
rk,  the  nature  and  scope  of  which 
* oa*  iB«(>iber  in  twenty  understands, 
Mta  it  i«  that  the  antbority  resides 
■t  can  hire  scientitic  labor  in  every 
irt  of  the  oooDtry,  and  provide  a  prof- 
ikh  msrkot  for  all  researches,  obser- 
ItiaDs,  and  th«oriea  that  fall  into  line 
illi  tb«  main  doctrines  of  official  soi- 
led 

WImd  evils  reach  a  certain  height 
•/  arc  apt  to  attract  an  sttenlion 
id  awaken  a  resistance  that  wore  lack- 
g  in  their  earlier  and  less  threatening 
i^pa.  A  bill,  a  copy  of  which  is  before 
\,  nported  by  the  "Joint  Oonimi^iaion 
^.tbe  Coast  and  Geodetic,  the  Gco- 
■nd  Hylrographic  Surveys  and 
iSitrvico,"  sootns  to  indicate  that, 
the  Geological  Survey,  the 
Qger  is  recognized  to  bavo 
icB  readied.  It  bears  as  its  title,  "  A 
ill  rostricting  the  Work  and  Pnblira- 
n>  of  the  Geological  Survey  and  for 
Imt  Purposes."  The  proposition  is 
reoofine  the  survey  for  the  future  to 
rictly  geologic-ol  work,  snoh  ns  may 
airy  for  the  preparation  of  a 
[geological  map  of  the  country. 
iiofr  tr>  the  terms  of  the  bill,  it 
in  fulnro  t-o  expend  any  money 
'  work,  "except  for 
ieation,  and  propvr 


oare  of  fossils  and  other  material."  It 
is  not  to  nadertako  the  general  discus- 
sion of  geological  theories,  "nor  shall 
it  compose,  compile,  or  prepare  for  pub- 
lication monographs  or  bullelin^,  or 
other  books  except  an  annual  report, 
which  shall  embrace  only  the  transao- 
tiona  of  the  bureau  for  the  year  and 
the  results  thereof."'  It  is  further  pro- 
vided that  in  future  ''all  printing  and 
engraving  done  for  the  Geological  Sur- 
vey, the  Coast  nnd  Geodetic  Survey, 
the  Hydrogrnphio  Office  of  the  Navy 
Deportment,  and  the  Signal  Service, 
shall  bo  estimated  for  separately  and 
oppropriated  in  detail  for  each  of  said 
boreans," 

Such  in  sob.ttance  is  the  bill.  In 
support  of  its  provisions  the  chairman 
of  the  commission,  Mr.  U.  0.  Herbert, 
gives  a  summary  view  of  the  present 
extent  and  variety  of  the  work  under- 
taken by  the  Geological  Survey  and  of 
its  cost  to  the  country.  Taking  the 
latter  point  first,  ho  shows  that,  leaving 
the  cost  of  publications  out  of  the  ques- 
tion, the  present  annual  expenditure 
on  the  survey  amounts  to  something 
over  hair  a  million  dollars,  or  eighty 
thousand  dollars  more  than  is  expended 
by  Great  Britain,  Fronce,  Austria, 
Switzerland,  Italy,  Sweden,  Russia, 
Belgium,  Norway,  Bavaria,  WOrtam- 
berg,  Finland,  Cana<la,  Victoria,  and 
Japan  taken  together.  These  other 
countries  understand  by  a  Geological 
Survey,  a  survey  ondertnken  for  the 
P'lrpose  of  establishing  the  main  geo- 
logical features  of  the  national  torri- 
t'lry :  and  for  tliis  purpose  they  sever- 
ally find  a  moderate  expenditure  snffl- 
cient.  In  this  country  a  different  the- 
ory has  apparently  prevailed.  Here  a 
Geological  Survey  is  a  bureau  invested 
with  authority,  and  provided  with 
fnnds,  to  nndortake  not  only  the  widest 
possible  investig.itions  of  a  geological 
kind,  but  also  minnte  researches  in 
paleontolojiy.  paleobotany,  and  litholo- 
gy,  together  with  the  stndy  of  a  variety 
of  economic  qiifstiims  touching  on  the 
processes  of  metallurgy  and  tbo  general 
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<a  iiiine>ral«.  Tb«  dirtetor  of  Uw 
tnwj  atatcii  ibat  there  ar«  in  tb*  rar- 
lhr««  distinct  eorpa  cf  ccaJngists 
.  la  the  »tud7  of  ooonotnio  pttX- 
-'  -,'  ore  fire  diHiact  pile- 
Btul  <UiHe«;   that  Uioro  Are 


f1 

I'  ..    ■      ■  . 

antsraga^  In  btl>I)ograpli7 ;  and  tliat, 
[jflaillr,  there  \»  a  dirbioa  of  mineral 
•tSc«,  with  a  Urg«  corps  of  tuon 
'tngignl  iu  stAti  rlL,  the  resalts 

of  which   nrc   i  m   an    inntinl 


c  I   iviiii  the  Surrey  arc  esti- 

n. ..  .sc«cd  two  haudred  thooaaud 

dcdlan.    Tb^  howcrer,  i«  cirfosiv*  of 
my  •xpemlilttre  on  the  gcoIogioAl  map 
of  lb*  oeuntrv,  aap]>o(iH]  to  havo  been 
Vfcv  ■ome  Tears  in  ;•'  but  of 

'which  no  p<irti'''n   •>  ..n  piib- 

lishcd.    'I  10  cost  Ottilia  map 

is  pat  at  1^1.  .  /or  plate*  alone. 

Now,  to  an;  reflcoliug  mind  it  will 
be  qaitc  apparent  that  Uie  Government 
cin  not  undertake  oil  this  varied  ecicn- 

•  tlio  ap- 

.  -tudv  to 

r     i-    no  moro 

r    Ajnsfiz,  in  a 

"  whr  the  Gov- 


',  tifio  work  witliout  lii- 
plicatioD  of  private  ' 
KM  fioid.  "Ill 
I,"  Mys  ProfcKv 
letter  to  Mr.  Herbert, 
emnicnt  should  pablish  a  bietory  of 
tlio  mining  enterprises  of  the  country 
than  that  they  8boa1d  publisli  a  history 
of  manufactoring  processes,"  80  with 
I  paleontology.  "  This,"  according  to 
^Professor  Agassiz,  "is  Jost  one  of  the 
things  which  private  indlTidaal:!  and 
lcnrne«l  societies  can  do  just  as  well  ns 
Oovemment."  Much  of  the  matter,  he 
ftirthcr  observes,  whicli  is  pnWislied  in 
official  bnlletins  would  be  published  by 
private  individuals  or  societies  if  the 
Government  did  not  lay  hold  of  it; 
while,  on  the  other  hand,  much  of  the 
Btnff  which  the  Government  prints 
would  not  be  printed  by  private  indi- 
vidnals  or  societiee  men  (/"  Utty  had  thr 
»tat$»aiTf  futtdt  at  their  command.    The 


main  rosnU  of  Goremm<at  inirr^t 
would  thos  ap(>i>ur  in  l>«  tb« 

«nrr      ,,|1i,iil     rnj'jUcatioa     of    %    Ml 

:  ai«tt«r  and  !be< 
'■  itioa  of  a  quantity  e(  < 

.    if  not  ab*otutely. 

i  focty-oigDi  ] 
X  oi  th«  iiimmua  of  Co 
gy  at  Ctuubridge,  and  moot  litf 
oantly  slates  that  be  LmI  "0 

proposition  from  a  f'-' '^•■• 

vnt  of  the  Coast   i- 


.Ur 


To  abow  the  value  placed,  ia  Uu 

markets  of  the  worV'    " '  -  '■■•>■^'- 

cations  of  the  Geol 
Herbert  calls  iif 
tliongh  the  la^^ 
quires   the  Bnrvey    to   t- 
tions,  not  c:ichanged,  .it 
the  proceeds  into 

whole  amount  thoa  c^ ..  -  , — 

wa8$1,<*48.10 — twUfying  inananssil 
demand  to  the  amoant  of  $U7.l8l 

We  have  tbos  far  rcferrad  oslyla 
the  Geological  Surr 
before  ns  gives  a  sti: 
cost  of  the  several  aarrays  utganUsd 
by  the  Fe<leral  Goreromcnt.  ei'loiin 
of  the  cost  of  printing.     The  :• 
close  upon  a  million  and  a  ball  -i  ■•'• 
iars.     That  no  adtguatt  retoin  U  bdaf 
received  from  this  reoll/  vast  txptmSh 
tnre  there  is  too  good  reasoo  to  b» 
lieve ;  but  that  is  not  the  wnrit  feiCstt 
of  the  case.     Tbo  worst  featuni  It  titft 
hinted  at  by  Mr.  Ucrlxirt  wb»o  bo  op- 
[lortunely  reminds  us  of  Uuckla's  c«»- 
clnsions  as  to  the  efTecto  wroofht  la 
France  by  Louis  XI Vtb's  patron*^  rf 
science  and  art ;  individoal  tliooghtiaA 
private  enterprise  were  repressed,  «*• 
onue  and  literature  were  pot  into  Uo^ 
ago  and  reduced  to  ■  state  at  a^jert 
servility.    It  is  this  evil,  bowevtf  ridie- 
alons  the  idea  may  appear  to  MMi 
with  which  wo  are  tbreotaiMd  bnk 
In  the  field  of  geology  Ifaa  rail 
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'  tlie  Oortnment  tend  directly 
hart  lodlTtdaal  research;  geology 
|t«iid«  to  b«>coiDc  a  parely  official 
'  We  confidently  appeal,"  says 
rbertf  ^  to  the  best  literary  and 
Bo  litooght  of  the  ooantry  to 
>  oar  aid  and  join  ds  Id  the  effort 
.  •  reform  and  arreat  tbia  peroi- 
d«acT."  It  ia  needless  to  say 
!Tb©  Popalor  Scienoe  Monthly" 
ordlally  aud  earnestly  indorses 
If  vFo  want  to  preserve 
leOeetoal  liberty  and  encoaragu 
Itul  initintire,  we  mast  see  to  it 
}o  not  establish  any  scientiHo 
(Washington.  And  if  in  an 
I  moment  we  have  established 
and  given  them  the  means  of 
log  the  arm  of  authority  into 
arlioo  of  our  territory  and  lay- 
fonndations  of  the  Cbarch  of 
Mai  Scienoe,  the  sooner  we  proceed 
^■all  the  powers  so  dangerously 
PBred.  the  better  will  it  be  for  the 
aaioiiwo«kltii. 
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*in>    IfRADOW.      A    Potctquissings 

le.    by  CnxKLXS  C.  Anoorr,  M.  D. 

York :  ILirper   &   Brothers.    Pp. 


^m  Tvmden  of  the  "  llonthly  "  already 
a^nurh  of  Or.  Abbott  as  a  naturaligt 
jstiquiry;  for  he  haa  not  uofrequcntly 
pages,  bringing  vith  him  con- 
,  the  fruit  of  bis  researches  among 
I  of  tha  Dclivorc,  nnd  of  bis  ram- 
the  itrcuus  and  through  the 
happen  to  be  near  Trenton. 
Dg  reader  might  think,  from 
I  of  Dr.  Abbott's  budgpts  of  Na- 
,  and  llio  raricty  of  interest  which 
ain,  that  there  muat  be  rare  qoali- 
particular  graTcl-beda  and 
mps.  but  the  thought  would  not  be  jus- 
d.  ricftimably  they  arc  very  much  like 
areUbedii  and  swamps  that  may  be 
!  else,  and  the  rare  quality  is 
er.  I>r.  Abbott  has  also  rare 
Incription,  and  the  faculty  of 
^hia  reader  canoeire  the  scenes  and 
almost  aa  if  be  were  along 


with  hia  guide  and  looking  nt  tlicm.     Thene 
merits  of  observing  power  aud  of  descrip- 
tion  are  well  exemplified   in   this  volume, 
which  delineates  what  appear  to  be  about  a 
round  year's  rambles,  with  observations  of 
animals  and   plants,  and  other  objects   of 
scientific  interest.     Keen   observer  as   Dr. 
Abbott  is,  bo  found  those  thini^  in  the  oi>- 
serrations  and  histories  of  the  old  men  be 
met  that  made  him  sorry  that  be  could  see 
so  little,  or  that  he  bad  not  lived  in  times 
when  New  Jersey  nature  was  richer ;  be  in- 
variably wUbed,  when  he  bad  talked  with 
them,  that  he  had  been  his  own  grandfather! 
Then  there  were  men  of  his  own  time  who 
could  teach  him  better  than  be  knew  what 
to  see.     "  To  realize  what  a  wealth  of  ani- 
mal and  vegetable  life  is  ever  at  hand  for  him 
wtio  chooses  to  study  it,  let  a  specialist  visit 
you  for  a  few  days.     Do  not  have  more  than 
one  at  a  time,  or  you  may  he  bewildered  by 
their  enthusiasm.    I  have  had  tbem  come 
in  turn — botanista,  conohologists,  entomol- 
ogists, microscopists,  and  even  archieologista. 
What   an  array  of  names  to  strike  terror 
to  the  breasts  of  the  timid  I — yet  they  were 
all  baman,  and  talked  plain  English,  and, 
boltflr  than  all,  weio  both  instructive  and 
amusing."    The  botanist  found  a  plant  not 
previously  known  to  grow  in  New  Jersey ; 
the  conchologiat  a  diminutive  bivalve  with 
an  enormous  nan:e,  and  microscopic  shells 
whose  tongues  he  bad  to  examine  and  count 
their  teeth  ;  the  entomologist  chased  insects 
with  the  speed  of  an   cipress   train,  and 
caught  kinds  before  unseen  ;  the  microsco- 
pist  dipped  up  a  pint-jar  of  muddy  water,  and, 
examining  its  contents  at  leisure,  announced 
new  infusoria,  novel  forms  of  imperceptible 
life,  and  gave  to  them  startling  names.     So 
Dr.  Abbott,  in  turn,  resolvc<l  to  be  a  botan- 
ist, a  conchologist,  a  student  of  inscet-life, 
a  microsccpist.  and  an  archsologist.    Even 
in  winter,    he  &nds   Poaetquissings  full  of 
life ;  birds  that  are  supposed  to  have  gone 
away   to   the   South   chirping  around   and 
seemingly  not   troubled  by  the  cold  or  by 
any   lack   of  food ;  fishes  under  the  iee ; 
witch-baz<<ls  and   chickweed   and   whitlow- 
gras.'!  and  sassafras  and  alder  and  skunk- 
cubbagc  and  dandelion  blooming  with  the 
snow  all  around,  and  other  flowers  coming 
in  as  February  and  March  advance.     As  the 
eban^ng  season  proceeds,  there  ar«  more 
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TUS  POPULAR  SCISyCE  MONTHLY. 


IM«  end  TTiprti  Bowcrt,  fteld*  tS  T«rio«M 
Mhn  :  lubiag  tttei  to  get  "  btrdV 

Vfi  i:  i  experioMati  on  blrdt  with 

lookta^lMMi  1b  dlffcNot  pndtinn^  «iid 
w-idi  chrocBOt  of  oUa.  KaM^mUdlng  time 
■ironln  (ubjects  of  tatcrcst  thtt  could  not  be 
uhkDiled  in  a  wbola  life  of  obscrrmlloni ; 
uid,  M  the  naaoa  wanni  np  >Dd  piMca 
IMO  flonimcr  and  then  into  autumn,  and  k 
OB  to  the  bcgianlng  of  winter  ag&iu,  thtse 
atjecta  muttipl/  oi  hold  their  ovn,  and  the 
pnatdam  beoomei  one  of  hoir  among  so  many 
to  aelcct  the  few  that  we  can  giro  projicr  at- 
tention lA  T\i\a  Dr.  AbboU  has  alwaya  bU 
tjoi  fall.  The  planta  and  birds  are  witli  blm 
all  the  time,  Beaidca  thcep,  he  kccpa  com. 
paajr  with  aquirrcU  aud  rabbita,  toada,  craw, 
fiah,  ricM-mk-e,  and  insects — till,  as  we 
I  the  book  with  llie  moaning  of  the  Qc- 
■  east  wind  In  the  sobbing  pines,  we  are 
fully  agreed  with  what  he  has  told  us  in 
Uie  beginning,  that  be  has  "  seldom  seen  a 
b«lf'«ore  that  was  not  a  '7x>o,'  wliicb  the 
study  of  a  lifetime  would  fail  to  cihaust." 
The  London  "  Academy  "  pronounces  i  his  vol- 
nmo  "  the  most  delightful  book  of  the  kind 
whidi  America  has  gircn  us,"  and  says  that 
"  it  closely  approaches  White's "  Selbome.' " 
Higher  praise  than  that  it  would  be  impos- 
sible to  give,  and  it  is  deserrcd. 

Flowcbs,  Fntms,  *io>  Luitts.  By  Sir 
JoRK  LniDociL  London  and  N'cw  York : 
Macmillau&Ca    Pp.  U7.    I'rice,|l.i5. 

Ma.  RrsKiK  has  lately  lamented  a  lack  of 
books  to  teoeh  him  natural  history.  In  speak- 
inc;  thus,  he  Ignored  some  most  excellent 
delineations  of  the  ruiturai  world  by  putting 
them  in  a  class  of  which  he  spoke  with  con- 
tempt, and  overlooked  others  that  be  might 
hare  found.  Tlie  three  lectures  embodied 
in  this  Tolumc  would  l>e  helpful  to  a  man 
honestly  making  Ills  seardi.  They  deecribe, 
in  the  engaging  and  thoughtful  way  which 
is  chamcteristic  of  all  of  the  author's  writ- 
ing oboul  his  obscrvBtions,  what  Is  going  on 
in  one  department  of  Nature  for  the  promo- 
tion of  a  particular  purpose  of  its  being, 
and  which  is  risible  to  ercry  one  who  will 
attentively  look  for  it.  They  present  the 
results  of  Ntudies  of  those  points  in  the 
form,  etnicturc,  color,  and  economy  of  flow- 
ers, fruits,  nnd  leaves  which  appear  adapted 
(o  accurc  the  sound  life  of  the  plant  and 


the  {icrpetnatkm  of  In  tpedsa.    la 
the  moal  oont|iteiMai  ttatuie  li  tta 
tation  to  attnet  laaecti  aad  mam 
fcrtilijuitJoa  by  their  agency :  wbcnby 
insects,  in  turn,  by  fertillilDg  ib* 
aad  most  brtHieiit  flowcia,  hare 
imconsdon-'v  t.if  "<T»ctnally,  to  its 
of  our  «oi.:  -•     "Ifseedsotfl 

cannot  Tie  xn:!  lai-Acrsin  the 
color  with  which  tfaey  decorate  our 
and  fields,  still  they  snnty  ciTal— it 
be  impossible  to  excel — them  in  l&a 
inSttile  variety  of  the  probleni*  Ihay 
to  us,  the  ingenuity,  the  iateresi, 
clutrm  of  the  bt^autiful  ooouii 
they  olTer  for  our  study  aad 
Of  loaves,  it  seem*  dear  that  liie 
able  difTerences  between  then  (■■<• 
enoc,  "  not  to  any  inherent  tmdewy, 
the  structure  ami  orgsnizatioo,  thu 
and  rc<iuircrocnts  of  the  plants, 
it  may  l>e  tliat  the  present  form  .-^  ....  - 
ence,  not  to  existing  but  to  ancJant  coalk 
tlons,  which  render  the  problem  all  ths  mt 
difficult.  Nor  do  I  at  all  intend  to  askk 
tain  that  every  form  of  leaf  io,  or  erari 
been,  necessarily  that  best  ai 
circumstances,  but  only  tiiat  they  an 
stantly  tending  to  become  so,  jtcst  as  • 
always  tends  to  End  its  own  levtL 
however  this  may  lie,  if  my 
is  correct,  it  opens  out  a  very  wide  tat  ^ 
tercstlng  field  of  study,  for  every  ootef  Ik 
almost  infinite  forms  of  learca  anal  Its* 
some  caoac  sdI  eiinlLnation." 

PoWIl*Rf?OT   RS'i  ",-:•- 

Hf.R   MilNK,         S      ■(     V    .r',  ,1 

Co.     Pp.  :ifll.     Vncc.  4-.Ti. 

Ton  work  eonsisia  of  four 
which  the  author,  as  be  did  is  liis  "  .ta-vsl 
Law,"  uodertnkes  to  do  away  with  the  s 
priori  tlieorics  concciv''  iliuifof 

nal ure  antecedent  to  ai  j  '.incm^ 

and  a  hypothetical  syji.  ,i  •._•,■  .  i  ': 
tics  appropriate  to  then  li  ii  ■  r.  i  •  -  ^  ' 
which  he  Ijclievcs  the  il;>.  1=  i; 
jcet  boa  been  barapcri^i,  mil  i,. 
hbtoricsl  method  of  Inquiry  tn  i!  —  ij 
the  first  essay,  which  is  on  thr  "  f.  '»  ■> 
of  Popular  Oovcmmont,"  h-  .  '-Tift  !■ 
show  that,  as  a  matter  of  fa<;L,  ih^t  (Tiirc, 
since  its  rrlntroductlon  into  the  nnH  ^ 
proved  itself  to  tw  cxlmnelj  fngOa   b 


LITERARY  NOTICES. 


B  the  "  Niture  of  Do- 
1^*  Iw  sfTM  wmnnii  for  thinking 
I  Um  rrtJtnK  fona  to  vbich  it  tends, 
moamej  it,  of  aU  klwU  of  gotcmment, 
*  ba  th«  moct  difficulc  In  a  third  escav, 
ttba"A^of  PrDgrc8«,"  he  arguea  that 
I  farpataal  dun^  which,  as  luuleretood 
lall  I II  tiaicB,  proiin'caa  appears  to  de- 
nd  b  not  in  hannon;  with  the  moral 
l*C9  i^ing  human  nature,  and  is  apt, 
Bvfore,  to  lead  to  cruel  disappointment 
Mrfmu  di«a«1«r.  In  tlic  fourth  essay,  in 
lUi  Ui«  Onutitation  of  the  United  States 
pMaiaad  aad  analrzed,  lie  aims  to  show 
it  lb*  birtli  of  that  law  was  in  reality 
IfmtX,  froto  ordinary  historical  antcccs 
Itttl  auj  that  "ill!  conai-ciion  with  wis- 
■  tef  in  ^'lo  vI^U  with  which  sagacious 
m,  »«wi«r»<m«  timi  certain  weaknesses 
'  would  be  aggrarntcd 
iccs  in  which  it  would 
:'<1  it  with  appliances  cal- 
nizc  them  or  to  neutralize 
Itn  juccess,  and  the  suc- 
Kcrican  in.oiitutions  as  haro 
af-fioar  to  him  "  to  have  arisen 
t  trom  skillfully  applying  the  curb  to 
r  iai{)alie*  than  from  giving  them  the 
tlie  British  Constitalion  has 
aibly  transforming  itself  into  a 
Dt,  surrounded  on  all  sides 
,  Uie  American  Federal  Consti- 
prT>red  that,  nearly  a  century 
eipedicnls  were  discovered  by 
of  tboae  difficulties  may  be 
,  and  Bomo  altogether  over- 


LAXD   AND   BKB   CoLOXIES. 

BOKT  FaoroK.    New  York : 
I  Scritiitvf's  Sons.   Pp.  390.   Price, 

\  FMm's  mind  has  been  occupied 

r  years  with  questions  concerning 

AMliay  of  England  and  her  colonies. 

I  thtj  to  remain  substantially  united,  in 

rtl,  aim,  enterprise,  and  political  struct- 

'     \  are  now,  cadi  free  to  act  for 

own  concern*,  bat  all  combining 

[togation  of  Anglo-Saxon  power 

.uoD,  or  are  they  destined  to  drop 

19  fntot  one  another  and  become  rivals  ? 

I  qmnion  ia  one  of  great  importanoc  to 

{ti*bai«a  and  to  colonists,  to  lu  Ameri- 
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I  cans  OS  well  as  to  them,  and  to  all  the 
world  and  all  the  friends  of  civilization  and 
liberty.  Many  years  ago,  aa  a  student  of 
England's  history,  and  believing  in  its  fu- 
ture greatness,  Mr.  Froudo  imagined  for 
himself  the  Oceana — a  general  Anglo-Saxon 
corporation — that  might  be.  But,  having 
no  personal  knowledge  of  the  colonics,  be 
could  not  make  definite  utterances,  or  form 
definite  conceptions,  concerning  it;  so  he 
determined  "  to  make  a  tour  among  them, 
to  talk  to  their  leading  men,  sec  their  coun- 
tries and  what  th(yr  were  doing  there,  learn 
their  feelings,"  and  correct  his  impressions 
of  what  could  or  could  not  be  done.  lie 
was  then  prevented  from  prosecuting  his 
journey  farther  than  to  the  Cape  of  Good 
Hope,  and  was  not  permitted  to  complete 
his  design  for  ten  years.  "  But,"  he  says, 
"  I  do  not  regret  the  delay.  In  the  interval 
the  colonies  have  shown  more  clearly  than 
before  that  they  areas  much  English  as  we 
arc,  and  deny  our  right  to  part  with  them. 
At  home  the  advocates  of  separation  have 
been  forced  into  silence,  and  the  interest  in 
the  subject  has  grown  into  practical  anx- 
iety. The  union  which  so  many  of  us  now 
hope  for  may  prove  an  illusion,  after  all. . .  . 
However  this  may  be,  in  the  dosing  years 
of  my  own  life  I  have  secured  for  myself 
a  delightful  experience.  I  have  traveled 
through  lands  where  patriotism  is  not  a  sen- 
timent to  be  laughed  at,"  but  an  active  pas- 
sion, where  "  children  grow  who  seem  once 
more  to  understand  what  was  meant  by 
'  merry  England.'  "  The  book  includes  ob- 
servations at  sea,  in  the  Cape  Colony,  in  the 
several  Australian  colonies,  \ew  Zealand, 
and  the  United  States,  covering  all  the 
phases  of  the  subject  which  was  uppermost 
in  the  author's  mind,  besides  many  subjects 
not  directly  related  to  it.  Of  the  United 
Slates,  Mr.  Froudc  expressscs  the  opinion 
that  "  the  problem  of  how  to  combine  a 
number  of  self-governed  communities  into 
a  single  commonwealth,  which  now  lies  be- 
fore Kngliahmcn  who  desire  to  see  a  federa- 
tion of  the  empire,  has  been  solved,  and 
solved  completely,  in  the  American  Union." 
In  logical  conclusion,  "  it  is  something  to 
have  seen  with  our  own  eyes  that  there  are 
other  Englands  besides  the  old  one,  where 
the  race  is  thriving  with  all  its  ancient  char- 
acteristics," and,  "  let  Fate  do  lu  worst,  the 
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or-Tj^  SdEjrCS  MOJfTBir. 


It ;  hctc  *e  kM*  a  '^ 

triA  tbc  ■«*  enUoMeo^ 

■ad  vltli  tKt  iMst  cCMd<t«kaAa 

of  u  onRiAaf  d^ 


•eDptforbrtCTiialpragraiL  Cate 
oocdd  Ihe  mmiiil  i« 


HmoKr  TTkcs?  Bt  Join 
>'e«  Yotk :  Cbario 
i>.  ISS.     Fnoc,  » 

TtB  iAMMW  a(  Ais  book  WM  ddirand 
^  in  t*o  ledan*  beCon  iKt  Philoaophiad  hw 

doo  of  EdinboTi^ik,  Uie  firel  of  nUicfa 
i  to  U>e  laaaon*  taught  for  tlx  stair, 
■Oil  the  M«oiid  to  thoM  Uuglit  for  tfa* 
Church.  la  the  fonner  ole^pny  i»  the 
teaching  that  the  family  U  the  haaif  of  the 
Mate  and  society.  From  the  Uatorj  of  the 
downfall  of  Greece  ia  dratrn  tbe  kaaoo  of 
failure  and  ditastcr  broo^t  about  by  the 
want  of  unity  between  Ibe  aeveral  state*; 
from  the  fate  of  tbe  Roman  Hepublic  thai 
of  the  eril  engendered  by  tbe  perpetual 
oonflict  between  tbe  aristooracr  and  democ 
racy.  From  these  lesson*  and  other  exam- 
ples, the  author  (l(><lucx?«  a  conclusion  faror- 
able  to  the  BeciiritT  afforded  by  the  Enj;lish 
syKtem,  as  preferable  to  wliat  ■  demoemoy 


€■  •  great  aeala  bars  baa 
MMC  vwi  A  Bofv  pfomUng  stall.  Sis 
dOBbt  lh(j  hBV«  •  dUBcnlt  and  dppa^ 
to  pafona."  To  tha  Cbarch  M 
tM|^  thB  loMMS  of  aToiding  luaUviwy 
Mid  tt  I—Hag  aiBgiaa  pradieiL 

TBAaaantoxx  or  tht  .t sTUKonac-i-f^u 
dtrr  r    ' 

■^mithti^ni.t.    tniiiim'rri     I^ 

•ML 

Tn  nomber  and  scop*  of  tbe 
printed  In  this  Toliime,  and  tbe  bfstiHh  if 
tbe  dtsHMalons  upon  them,  show  <ht  ik- 
tbropoiagjkn]  Society  to  be  an  tsthe  tot} 
■ad  tanifatly  faitefsted  in  ha  wwi.  A 
fwiridtwWt  luiaiber  of  th«  p^xnnWsts 
AaMricaa  amlirsiiolDgy,  a  branoh  ef  A* 
sdsDce  to  wbisli  this  society  may  yivya^ 
dcTote  epecial  attention,  and  for  lb*  tM^ 
of  wbicfa  h  has  greet  adrantagcs  ia  ihl  b- 
duaian  amoi^  its  tuembcts  of  so  aasy  f^ 

SODS  who  are  or  bare  '- '   '  -"'■ 

the  geoiogkal  surrey. 

and  tbe diseuBsioiB  upon  iii-tii  r'  i>i>  drm- 

ly  or  indirectly  to  tbe  moimd*  aod  tk 

motind-buildera,  and  frtqaen! 

qneaUon  whether  the  moaiii. 

identical  with  otir  Indiana,  or  *eTt  aS  u 

earlier  and  tupvHor  nur.     Mwb  i»a»  h» 

found  here  to  bare  bv  ■■ 

of  this  sahjeet.     Ate  ' 

arc  tome  by  Ht   ' 

mental  aide  of  .t 

address  by  Ur.  £.  B.  Tylor  oo  'Ueo  lb 
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of  Amciicui  Anthropolo^  pre- 

[tbeoueires  to  the  Eaglisfa  Mind";  an 

'^Mt.F.A.  Seeley  on  "  Thf  Genesis 

Bs":  and  a  presidcotiat  address 

K.  W.  Powell  on  "From  Savagery  to 


091    EoCCAnOXAL    RKTOBHXr^.      By 

■  DnxaT  QricK.   Syracuse,  N.  Y. : 
.  Vf.  lUrdecn.    I'p.  830.    Trioc,  (l.&O, 

I  aailior  takes  (or  the  toutto  of  his 

da  words  of   I)r.  Arnold:    "It  is 

» that,  in  vhatercr  it  is  our  duty  to  act, 

I  MuUcn  al«o  it  is  our  duty  to  study." 

;  •  tmcbcT,  ho  considers  it  bis  duty  to 

iiaa  bren  done  to  advance  the 

,  and  this  he  docs  by  study- 

of  those  who  bare  introduced 

I  into  tbo  work  of  teaching  and 

'  their  work.     In  the  list  are  in- 

thoo)*  ol   the  Jesuits,  Roger 

Ralicfa,  Milton,  Come- 

lu,  Bascduw,  Pcstalozzi, 

md  Herbert  Bppnccr.     While  the 

r  differs  from  Mr.  Spencer  in  eorae  of 

,  he  airrcos  with  him  "  that 

to  inquire  into  the  relative 

I  of  knuwiedges,  and  if  we  take,  as  I 

rillin;:lT  do,  Mr.  Spencer's  test,  and 

'  dor*  this  or  that  knowledge  influ- 

action  (incluiling  in  our  inquiry  its 

on  mind  and  character,  through 

J  bear*  upon  action),  1   think  wo 

aiali  from  our  schools  much  that 

1o  been  taug:bt  in  them."     In  a 

'  of  "  Thoughts  and  Suggestions  "  a 

iion  of  the  ordinary  methods  of 

Jiing  leads  to  the  conclusion  that 

other  than  classics  and  matbo- 

llxy  are  very  commonly  a  failure, 

failure  the  teaching  "must  rcmnin 

I  out  be  got  to  work  with  a  will — 

rords,  to  feci  an  interest  in  the 

aught"      To    this  end,   and   to 

Klnstraction  serve  its  purpose,  the 

aid  be  made  to  teach  tilings  rather 

,  word*,  and  of  tilings,  not  the  dry  de- 

I  of  tb*  oalfide,  but  those  points  which 

ithdr 


ATt  Ml*  Ntn.!..  By  Frank  R.  .Stock- 
iVew  York :  Charles  Scribncr't 
(Pp.  4t1.     Price,  $1.60. 

on  is  tha  author  of  "  Rudder 
a  riwirt  itory,  or  episode,  of  do- 


mestic life,  which  has  been  commended  in 
the  "  Monthly  "  as  full  of  harmless  though 
Bomewbat  extravagant  fun  ;  and  he  is  well 
Icnown  as  the  successful  author  of  other 
sketches  which  furnish  enjoyable — though 
idle — reading.  In  "  The  Late  Mra.  Xull "  he 
attempts  a  more  elaborate  story,  or  "bis 
Brat  novel." 

□oDOEs.  By  GioRos  Cbook  Rodestson. 
Edinburgh  and  London:  William  Black- 
wood li  Sons.  Pp.  241.1,  witli  Portrait. 
Tbis  is  the  tenth  in  the  series  of  "  Phil- 
osophical Classics  for  English  Readcni," 
by  various  authors,  edited  by  Dr.  William 
Knight,  and  has  been  preceded  by  volumes 
on  DcitcartcB,  Butler,  Berkeley,  KIcbte,  Kant, 
Hamilton,  liegel,  Leibnitz,  and  Vico.  What- 
ever may  be  the  merits  of  Ilobbes's  work, ' 
he  has,  as  the  author  observes,  left  a  broad 
mark  in  tbo  history  of  the  English  mind. 
It  is  sought  in  this  book  to  bring  together 
all  the  previously  known  or  now  discover- 
able facts  of  his  life,  and  to  give  some  kind 
of  fairly  balaoccd  representation  of  the 
whole  range  of  his  thought,  instead  ot 
dwelling  only  upon  those  humanistic  por- 
tions of  it  by  which  he  has  commonly  been 
jndgcd.  Tlic  account  of  his  "System"  has 
been  Imbedded  in  the  "  Life,"  because, 
"more  than  of  any  other  philosopher,  it 
can  be  said  of  Hobbea  that  the  key  to  a 
right  understanding  of  his  thought  "  is  to  be 
found  in  his  personal  circumstances  and  the 
events  of  his  time."  If  a  man's  influence, 
the  author  observes  in  the  concluding  chap- 
ter of  the  book,  and  after  having  related 
the  controversies  be  provoked,  "  is  to  be 
measured  not  least  by  the  opposition  that 
lie  arouses,  we  have  already  had  proof  that 
few  thinkers  have  left  a  deeper  trace  upon 
their  lime  tbiin  Ilobbcs."  It  was  not  only 
at  home  that  he  exerted  influence  or  called 
forth  strenuous  hostility,  but  abroad  as 
well.  In  England,  so  far  as  ho  has  exerted 
an  influence  in  philonophy  proper,  "it  has 
been  of  the  indirect  kind  wrought  through 
psychological  science.  As  psychology  has 
a  voice  in  the  deterroinntion  of  ultimate 
pliilotophical  notions  thnt  belongs  to  no 
other  positive  science,  llubbes  has  done 
more  for  philosophy  by  promoting  the  posi- 
tive investigation  of  mental  functions  than 
by  the  abstract  dcflnitions  of  his  own  '  First 
Philosophy,'  acutely  conceived  as  these  al- 
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livbbcs't ' 

AoJ  circumkUuuxiii  &u>l  pt^iiwiul  U:Uip«:rs 
Bi«Dl»— ftre  (luuounted,  it  is  oot  tiiRicitlt  to 
UWtcnUiul  how  it  »liouU  bare  been  pkilo- 
MjiiilMl  reaulta  of  the  (diool  of  U«Qihuu 
Ibat  fint  g»re  them  effective  currcncj  " ; 
ttal,  Dually,  il  sbould  be  said  tiiat,  "  nith 
flMlBiea  and  friends  alike,  Hobbes's  power 
hM  tieeo  dae  not  least  to  tlie  tare  cxcol- 
iCBM  of  his  Uicrar;  sifle.'' 

AxrALACntA.  ]larch,]886.    Pp.  103.  Price, 

6"   •• .•...,o,-.o    r-r  itrt    ArratA- 

<■■  MIR  1886.    li.)8- 

t.  ■  lain  Club.     W. 

It.  Clarke  and  Carruiii.  Pp.  40. 
Tns  ^Appalachian  Mountain  Club  was 
OfiB*"'**'  ^  January,  1876,  and  rcorgsa- 
iaed  kad  chartered  in  April,  16*8.  Its  ob- 
j<.<ct«,  as  «pt'dSvd  iu  the  Ily-Lawtt,  arc  to 
explore  the  mountains  of  New  England  and 
the  adjaoent  regions,  both  for  adontific  and 
artlttic  purposes ;  and,  in  general,  to  culti- 
vate an  interest  in  geographical  studies. 
Its  lint  of  mcmliers  has  gradually  grown, 
and  now  includes  Ax  hundred  and  ninety- 
three  names  of  members  of  all  classetL  It 
ii  In  relations  of  eorresjondcncc  and  ex- 
change of  pablicationa  with  seventeen 
American  societies  and  sun-oj?,  and  fifteen 
Alpine  clubs,  and  fifteen  grograpliical  to- 
ciellex  abroad,  besides  single  exchanges. 
Its  periodical,  "  Appalachia,"  Is  usually  pub- 
lished twice  a  year,  four  numbers  consti- 
tntlng  a  volume.  From  the  ofScial  reports, 
published  in  "  Appalachia,"  it  appears  that 
the  club  held  thirteen  meetings  during  1 884 
— nine  regular,  two  special,  and  two  field 
meetings — the  average  attendance  upon 
which  was  more  than  one  hundred.  The 
I  topographical  department  of  the  club  is 
engaged  upon  a  manuscript  map  of  the 
White  Mountains,  on  a  scale  of  maim, 
from  data  already  collected  by  members. 
Besides  official  reports,  and  reports  of  the 
meetings  of  the  club,  which  thcnuclves 
emboily  some  papers  of  interest,  the  present 
number  of  "Appalachia"  contains  special 
papers  on  "  The  Tripyramid  Slides  of  1885  " ; 
" Earthquakes  in  New  England " ;  "A  Day 
in  Flume  Mountain  and  a  Night  in  the  Wil- 
derness " ;  "  Middlesex  Fells  "  ;  "  Accurate 
Mountain  Heights " ;  and  "  Mountain  Me- 
teorology." 


toil.    ^tj»t.'Uiijfiiw    1  :miiH'_"A.'iiiiX 
4M. 

Wkue  tlie  prewBt  Toloma  of  da"! 
Ictin  "  duo*  not  contain  any  long  sal  i 
oratv  monographs  on  some  facial  I 
of  fii)h-i.-ultiirr  \\\r  those  wUdi  bM«  | 
unusual  vn'  of  thr  prrvtooti 

umes,  it  Ir  aumcrous  btW  I 

clc3  and  extracu  from  corTipfiVwr,  w?* 
Ijortit);:   r"'"-''^'-''.   or   embodyiag  liifWiM 
tion  '  Cndcr  tbt  headi^ 

of  ".V  _        ^  .   aionof  AmerieBnik 

Culture,"  Sir  Lyon  Play  fair  is  quoted  MMl^ 
ing:  "There  is  an  essential  diilsreaoi  \^ 
twecn  the  mode  of  proceeding  of  ifaa  Oa<- 
crnment  of  the  United  Stata  cad  I 
our  own  country  in  t«lation  to 
Wo  have  had  commiasiooa  withoot  i 
some  of  which  I  bare  serrcd.  Vast  I 
of  contraiK  liate 

tsincd  if  >,  I 

Ouxley,  know  )'  ':  than  the  | 

munity.    Our  or  nave  led  te] 

useful  result.  The  American  < 
act  in  a  different  way.  They  pat  ( 
directly  to  Nature  and  not  to 
They  possess  scientilic  mrthoda,  lal^ 
those  of  '  rule  of  thumb.'  They  i 
entific  investigations  into  the  hii>"'-  '»• 
geographical  distribution  of  Bsbi" 
the  temperature  of  the  seas  ao<i 
which  they  live  or  spawn.  Vn' 
and  experiments  are  alwaya  kept  in  ftr>. 


Tbi  ORpm  or  CacAnox ;  Tnx  Cosiucr  w- 
TWXXK  (itSK^lB  AXD  GmtooT.  Xe» 
York :  The  "  Truth-Seeker  "  l^sqiaiiT. 
Pp.  ns.    Price,  76  cralA 

Tots  publication  contains  the  aitlclal  k; 
Mr.  Gladstone  and  Professor  Qnxley  wlacii 
have  alre-idy  appr»rcd  in  the  "  UoDlUt.'* 
together  with  Pn  f' 
Ki'villo's  replies  ' 
stone's  obscrvatioiio  uluih 
they  have  respectively  saiil 
in  eontroTcrsy  or  iip«n  tlr 
they  adhere  ;  together  wtili 

E.  I.ran  Linton  to  a   j' ■.   ;   .-  Sr. 

Gladstone  to  convey  hi-  r^^-ni  "  .    ■  •-» 
writers  appear  to   him    In    rr^?;. 
thou^h^  lh.\t  ihpT  liATo  -nt  rii*.  11^ 
ID  U<;  1 
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or  Eraapus  Art.  By  Lorts 
fUKDOT  N«i»  Vork :  Charles  8crit>- 
!*•  Sooi.  Pp.  335.  Price,  tl. 
I  relusie  it  >  truisUtioQ  of  the  sec- 
of  the  "  MeireiUcj  dc  U  Poia- 
'  hgr  M.  VUrdot,  tlie  first  pan  of  which 
I  tXnuij  published  a<  "  Wonder«  of 
I  An "  ia  Messrs.  Scriboer's  series  of 
of  Art  and  Arcboeolog;,"  to 
this  Bclectioa  also  bvlonga.  It  em- 
Bolioe*  of  the  Spaninh,  German, 
Dutch,  and  French  sehoo1«,  in 
M.  Tlanlot  hat  critically  ciaminod 
thousands   of    the   most   celebrated 


■,-Ai.  nisTORT.     By  Pro- 
NGKB.  Boston:  t'liarlvs 
k'WiuMu;;.     /,!.  336.     Price,  tluO. 
UatOT7  Is  designed  for  higher  in- 
iln  republics  and  for  self-ioetruction. 
tbv  story  in  an  caiiy,  flowing 
|ad*t>t«d  to  attract  and  hold  attention, 
kU«r  is  grouped  in  periods,  at  the 
of  each  of  which  is  a  scries  of  eicr- 
kil  rcTicw  qucstion-i.    The  author  has 
to  aran  hiiuself   of  tlie   recent  rc- 
I  is  extremely  ancient  history,  witb- 
ttlSch  no  text-book  cren  can  now  be 
artd   complete,   and    the   picture   of 
|^gr]rt  and  the  Oriental  monarchies,  whose 
ia  anuming  definite  form  and  im- 
wUl  be   presented   in  erroneous 


QEDREir  AXD  Christian.     Ar- 

ranited  and  edited  for  Young  Readers. 

By  KoWAan  T.  Ijabtlctt  and  Juun  V. 

Fknas.     Ke»  Toric:   G.  P.  Putnam's 

Sou.    Vol.  L    Pp.  045.    Price,  11.50. 

Tk>  object  of  this  work  is  to  serve  as  an 

laliednctioa  to  the  study  of  the  Bible.    It 

|g  IgrteDdcd  to  be  good  for  other  than  young 

bat  the  wants  of  that  class  have 

especially  had  in  riew.     The  story  is 

told  to  the  wonlt  of  the  Bible,  but  with  con- 

•klenble  coodcaration  and  rearrangement; 

ittaaporpoao  baring  been  to  bring  all  that 

Mates  to  •  single  event  together,  and  to 

UroU  repetitions.     The  compilers  hare  en- 

to  utilize  the  best  results  of  criti- 

al  eeholarvhlp;  and  the  merit  of  what  is 

CklM  the  "  higher  "  criticism  is  recognized 

to  an  axteot  that  might  astonish  some  of  the 

^bstlaate  sticklers  for  the  old.    The 

ToUmo  contains  the  Hebrew  story 


from  tlic  creation  to  the  exile  A  second 
Tolumo  will  bring  the  account  down  to  the 
time  of  Christ,  and  a  third  volume  will  be 
made  from  the  New  Testament. 

Tnc  SroRT  or  CHAiJ>xa.     By  ZE.tAira  A.I 
Raoozis.     New  York:  O.  P.  Putnam'l 
Sons.     Pp.881.     Price,  tl.60. 

This  history  belongs  to  the  "  Story  of 
the  Nations  "  scries,  a  series  that  is  de- 
signed for  the  instruction  of  the  young,  and 
is  also  good  for  the  old.  The  history  of 
Chaldea  has  an  inicrc.'^t  of  its  own,  becau 
that  nation  competes  with  Egypt  and  Chii«| 
for  the  honor  of  being  the  most  ancient  na- 
tion of  which  any  real  historical  record  has 
come  down  to  us.  It  has  piren  as  also  the 
oldest  positive  authentic  dntc  in  history — 
8800  D.  c.  for  the  date  of  the  reign  of  Sar- 
gon  I,  as  established  in  a  record  left  by 
Nabonidus,  the  la.n  king  of  Babylon.  The 
present  volume  relates  the  history  of  this 
nation  from  the  earliest  times — the  times 
preceding  the  dim  age  of  Sargon — to  the 
rise  of  Assyria,  in  which  that  other  Sargon, 
mentioned  by  Isaiah,  plays  no  unimportant 
part.  The  story  itself  is  preceded  by  an  in- 
troduction in  which  are  given  occonats  of 
Mesopotamia  and  its  mounds  covering  the 
ruins  of  ancient  palaces  and  temples ;  Lay- 
ard  and  his  work ;  the  ruins ;  and  tho 
grand  library  of  Assurbanipal  at  Nineveh, 
in  which  arc  found  accounts  of  that  even 
then  extremely  ancient  period  which  forms 
the  main  subject  of  the  book,  to  which  ac- 
counts the  books  of  the  Old  Testament  af- 
ford the  only  parallel. 

Did  Reis  ikveht  a  Speakiso  TKLErnosre? 
Pp.  18.  On  TELEraosK  Ststems.  Pp. 
28.  By  Professor  Amos  E.  Uolukar, 
College  Qill,  Mass. 

lit  the  first  of  these  pamphlets,  Profess- 
or Dolbcar  presents  his  own  testimony  and 
that  of  several  other  electricians  and  pro- 
fessors and  students  of  physics  of  known 
reputation,  base<l  on  their  personal  exami- 
nation and  experiments,  to  the  effect  that 
Reis's  telephone  embodied  with  considera- 
ble success  the  principle  of  the  transmitter. 
The  second  pamphlet  contains  a  lecture  de- 
livered before  the  Franklin  Institute  in  De- 
cember, 1886,  in  which  the  various  system*  i 
of  telephone  construction  and  manlpulatioa.! 
aiv  examined  and  compared. 


♦** 


THE  POPULAR  SCIEXCE  MOJfTITLr. 


tin 
^  of  I 
^B        Uie 


Nens  on  CwKTAVs  Uata  ajco  UmcAU 
KAHi-tcmm.  Kt  (>nica  Tnoniic. 
Wafhington:  OorcmnieDl  I'rintiiig-Of- 
flee:     Pp.  C4,  with  VUivn. 

Tut  manuKript^  ciaminod  ar«  Uie  "  Ts- 
ble«U  dcs  Bucab,"  a  plate  of  the  "  Dorgian 
Cadvx,"  and  a  plate  of  the  "  FtjervMij  Co- 

!X,"  all  of  whieb  arc  ruppoMid  to  be  cai- 
rn. The  BTmbola  of  the  cai'diiial  poiuts 
)kn  tlivD  considered  in  detail.  The  object 
of  Ui«  ituU;  i*  to  deduce  tome  clew  aa  to 
tiie  ixmnection  of  the  Hayai  wiUi  the  other 
iplca  of  their  region.    On  this  point  the 

thor  concludes:  "That  all  the  Central 
American  nations  had  calendar*  the  lanie 
in  principle  as  the  Mexican,  U  well  Icsowil 
Thi8  of  itself  would  indicate  a  oommon  ori- 
gin not  so  Tery  remote ;  but  when  we  ace 
two  contiguous  or  neighboring  people*  male- 
iug  use  of  the  samo  conventional  sign*  of  a 

iniplir^ted  nature  down  cren  to  (be  most 

nute  dculU,  and  that  of  a  character  not 
comprehensible  by  the  commonalty,  we  hare 
proof  at  least  of  a  very  intimate  relation." 

Railroad  TKRUrsAt  FACiiiTits  ron  IlAXn- 

LIXQ     FullOim    AT    TltE     PoRT   OT    NtW 

VouK.      By    Uratz    Mordicai.      New 
York :"  Railroad  Caieit*."  Pp.  68.  with 
•    Maps, 

Mr.  MonsECAt  presents  a  detailed  study 
of  the  present  terminal  facilities  of  all  the 
railroads  centering  in  New  Yorlt,  with  de- 
scriptions and  maps,  for  the  purpose  of 
preparing  a  way  for  the  consideration  of 
how  they  may  be  Improved ;  or  how  con- 
solidated into  a  well-regulated  and  progrcas- 
ive  combination ;  and  he  adds  suggestions 
of  some  particular  pdints  in  which  improve- 
ment Is  desirable  and  feasible. 


The  REQnsrrE  and  Qcalhtihq  CounmoNs 
OF  Artesian  Wells.  By  TnoiiAS  0. 
CnAKncRLiK.  Washington :  Government 
Printing-office.     Pp.  48,  with  Plato, 

This  is  one  of  the  papers  of  the  United 
Slates  Geological  Survey.  While  the  basal 
principles  of  artesian  wells— by  which  are 
meant  only  those  that  flow  at  the  surface — 
are  rimple,  the  real  problems  they  present 
are  complex.  Sncoess  or  failure  is  deter- 
mined by  a  combination  of  various  condi- 
tions rather  than  by  the  application  of  sim- 
ple principles.  It  is  the  purpose  of  the 
paper  lo •elucidate  those  conditions. 


nxKMr  or  -nir  Co«j:ttt>vtt.  rr  Ta 

nia   J88»-')M 
ment  I'riotinL'^ 

Tb«  pre? 
fulIncM  of  '-:  'rmalioa 

educational  affair*  in  tlte  United  Statel,! 
general  reports  of  thuse  «f  other  i 
down  to  June  80,  ISM.  The  CommtMiar 
remarks  opon  the  improved  chanctrroltks 
information  brought  to  his  ofEoe,  and  tki 
growth  of  closer  sympathy  botwcea  th«  of. 
fice  and  those  actively  engaged  in  t&aor 
tional  work.  It  is  ot>»?nrrd  tiiat  thm  \m 
been  no  considerable  impravemcot  b  nKk 
ods  or  progress  of  in  any  quflff 

of  the  country  du:  vtowbichlht 

aid  of  the  offio!  ha-i   not  t)cea  isfakal 
Clearer  views  and  more  intelligent  i 
are  aUo  observable  with  raspoel  ta  iba  i 
critical  problems  that  hare  been  voder  < 
siderstion.     The  total  enrollment  of 
In  the  public  schools  of  the  State*  and 
ritories  is   10,736,193,  and   in  the  prit 
schools,   606,817  ;   in   Mcoodary  and 
paratory  scbnols,  271,316  ;  in  tit  wo 
schools,  80,S87;  in  STO  unlvcraiiies  aad  i 
leges   (collegiate   pupils),   .'i:,7f'7 ;   in 
oomml  schools,  60,068 ;  la  221  btuiafli~ 
colleges,  44,074 ;  in  8G4  Kinder^rtaM.  It, 
002;  in  02  schools  of  sciencr,  14. 7M; 
140  theological  schix)l«,  r>.?9<'';  in  47 
schools,  2,686  ;  in  US  f.  Jic 

dentistry,   and    pharmj> .  ;  ta 

training-schools   for   narsifs,   679;  is  U 
schools  for  the  deaf  and  dumb,  22,111;  | 
81  schools  for  the  blind,  2,319. 

A  HAjrcAt.  or  XscBAincs.  By  T.  U.  i 
EVL  New  Toric :  D.  Appletoa  k 
Pp,  228.    Price,  #1. 

Tms  manual  is  designed  to  b*  i 
mcntary  tcxvbook  for  flwlcDts  of  ( 
mathematics.      It   coii$i<<Ls   of  etsH;  I 
densed   statementj  of   the   prisdpk*  i 
problems  of  mechanical  wienc«.    Elfloaa-' 
ary  principles  and  definitions  an 
an  introductory  chapter.    The  cbtf 
follow    treat   of    "The    "--"-i- 
Forces " ;  "The  Lev»r,  1 
Couples  " ;  "  The  Center  •  .i  wr.M-.r- 
Conversion  of  Ifotlon  '" ;  "  Th»  PH 
Work  —  Friction  " ;     "  Simple    Ua 
"The  Laws  of  Falling  B«<llet— Eaep,  1 
tion   in  a  Circle,  thn  I'emluluni " ;  *0*^ 
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r  liechanism  "  (includtti;  the  rrank 
DrcUng.rod,  cam*,  the  lieart-whcel, 
rstchct  -  wbeclK,  wheel*  in 
,  the  winch  or  cnU>,  pulIrj-block»,  the 
i,  Ufllii?-i»c*.  etc.);  "Truth  of 
tlBtue,  Strength  of  Materials,  the  Lathe  " ; 
tad  "Klemeotarjr  MeebMria  of  Liquids  aad 


•ma.  Bjr  CiiiBLiM  P.  Dirars,  LL.D. 
S«»  Yorit :  John  \V.  Lovell  Company. 
Pp.  UML     Pri«,  20  cents. 

Tas  aalhof — •  well-knoint  minister — 
I  tnlniag  and  mode  of  thought  hare 
latjreH  theological,  professes  tliat  in 
kb  cxamiDation  of  the  thcor;  of  evolution, 
a(  vfaicb  lliia  cnaj  is  a  part  of  the  fruit,  he 
hM  cnharored  to  aroid  all  dogmatism  and 
■pRJal  p1(<adin(;.     "His  aim  has  been  to 
Mcertain  /or  kimtt/f  just  what  is  the  post- 
on  of  the  hjpotbrsis  at  this  time,  without 
I  it^ard  as  to  how  it  stood  in  the  past, 
^  muf  TCputl  10  its  poaribic  future,  or  any 
fef  the  eOieet  which  the  result  of  his 
boM**  study  might  have  on  any  scientific, 
phOotlophical,  or  theolo^cal   opinion   pre- 
vtooalj  held  by  blm."     Ue  assumes  that 
Hun  is  BO  rctigiouB  rcoMn  for  the  oocept- 
ancc  or  rejection  of  evolution,  and  there  arc 
>  ^tXU  MQlimental  objections  to  it :  but 
r  wiiil  of  his  inrestigatioa  is  the  Scotch 
vanSel,  "  not  prorcD." 

TJre  CnnicB  or  Books,  aso  nrtren  LrrEKART 
Pitcsa.  Br  Fbzdkric  Harbison,  Lon- 
doa  and  Kew  York:  Macmillan  &  Co. 
Pp.«7. 

This  rolome  consists  of  essays  and  lect> 
mwa,  written  by  the  author  at  various  times 
llntog  the  lait  twenty  years,  and  which  deal 
JfU^J  whh  booksi,  art,  and  history,  ai  dis- 
^^Hlgliichod  from  politics,  philosophy,  or  re- 
^^Ihm  ;  and  which  do  not  touch  on  any  con. 
twifiusy  except   "  the  perennial   problems 
prsstnted  to  as  by  literature  and  the  study 
of  the  past,"     About  one  third  nf  the  mat- 
ter Is  in  print  for  the  fint  time.     We  hare 
feNB  lolmstcd  In  Oie  essay  which  gives  the 
BaOM  lo  the  volume,  and  find  it  pregnant 
whh  valoable  lessons.     The  burden  of  it  is, 
til  •■.>«ont  muhiplicaiion  of  books 

li  i  <lc  lo  martcr  a  fraction  of  those 

»lii.ii  may  be  helpful  to  us;  then  why 
•  (;"ul  1  wn  watte  onr  time  over  reading  of 
•By  uihsr  Iciiid  t    A  short  review  of  all  lit- 


erature, ancient  and  modem,  follows,  wiib 
hints  as  to  the  lots  from  which  we  can  mak« 
the  most  judicious  selections.  Among  the 
other  "  pieces  "  are  a  dialogue  on  "  Cult- 
ure"; "The  Life  of  George  Eliot";  "His- 
toric London  "  ;  "  The  jKstheto  " ;  "  Ber- 
nard of  Clairvaux";  "A  Few  Words" 
about  the  eighteenth  and  about  the  niue- 
tecntb  centuries ;  and  two  articles— on 
Kroude's  "  Life  of  Carlyle,"  and  "  Histories 
of  the  French  Kcvolutioa  " — which  first  ap- 
pcai'ed  in  the  "  North  American  Review." 

PorrRT  AS  A  REPRKsuNTATiri  Art,  By 
GioROK  Lansiko  Raymond.  New  York : 
G.  r.  Putnam's  tions.     Pp.  846.    Price, 

$1.TS. 

Tbi  author  of  this  essay  is  Professor  of 
Oratory  and  ^Cstbetica  in  the  College  of 
New  Jersey,  The  work,  while  it  is  complete 
in  itself,  in  the  scn.sc  that  it  develops  from 
beginning  to  end  the  whole  subject  of  which 
it  treats,  is  in  other  senses  only  one  of  a 
scries  of  essays  which  Mr.  Raymond  has 
written,  respecting  the  vai-ious  arts  in  their 
functions  of  representation,  of  which  be 
gives  a  tolerably  full  list.  He  sustains  the 
conclusion  that  while  poetry  is  not,  in  a 
technical  Ben.'<e,  a  useful  art,  its  forms  have 
their  uses,  and  many  uses  and  practical 
ones,  at  the  basis  of  which  lies  "  the  inter- 
pretation of  the  meaning  of  nature,  natural 
and  human,  by  those  who  have  learned  to 
interpret  it,  while  striving  to  have  it  convey 
their  own  meanings."  His  points  and  prin- 
ciples, as  he  deduces  them  in  detail,  are 
copiously  illustrated  with  citations  from  the 
poets. 

TnK  FtsHinirs  ahd  Fisniito  Ikdustries  or 
THE  United  States.  By  Qioaoi  Browm 
GooDE,  and  a  Staff  of  Associates.  Wash- 
ington :  Government  Printing-OIEce. 
Section  1,  Text.  Pp.  895,  Section  2, 
277  Plates. 

This  elaborate  report  has  been  compiled 
under  an  arrangement  between  the  United 
States  Fish  Commission  and  the  Census 
Bureau,  to  prepare  as  exhaustive  an  inves- 
tigation of  the  objects  of  the  work  as  pos- 
sible. The  scheme  of  the  investigation  as 
drawn  up  by  Mr.  Goode  embraced  the  nat- 
ural history  of  marine  products;  the  fish- 
ing grounds;  the  fishermen  and  fishing 
towns;  apparatus  and   modes  of   capture; 
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I  CUmko  PbUI(  Sthoeln. — Mr.  James 
,  Jr.,  President  of  tbc  Board  o( 
1  of  Chicago,  in  his  report  for  the 
f  jekr  1884-'85,  considcrB  briefly  but 
or  mtnr  interesting  points  in  eon- 
wlih  tiio  school  eystrm  of  that  eitr, 
Idi  uc  well  worth  tlie  altrntion  of  kcIiooI 
I  geoeraJly.     He  regards  the  school  ax 
I  iBStitutioD,  which  should  look 
\  ftitera  rBtber  than  to  Uic  past,  and, 
I  takes  •drsntage  of  all  that  baa  been 
I  ibotild  be  on  the  watch  to  discover 
■  majr  help  to  make  it  more  efficient 
its  object — which  should 
jWBtll  facilitT  to   adjust  them- 
tlie  dudes  and  exigencies  of  life. 


The  board  has  deterrained  that  every  one  of 
the  grammar-schools  shall  bare  a  library, 
comecming  the  constitution  of  which  tbc 
President  remarks :  "  None  of  the  books 
should  be  beyond  the  ordinary  capacity  of 
grammar-school  children.  In  fact,  they 
should  be  much  easier  to  comprehend  and 
master  than  the  other  books  of  the  course, 
otherwise  the  library  would  fail  to  attract 
the  children.  None  of  the  books  should 
contain  anything  the  children  ought  not  to 
read,  and  none  should  be  so  diillcult  that 
ihcy  may  not  be  read  with  pleasure  and  in- 
terest." The  president  is  justly  alarmed  at 
the  increase  of  near-sightedness  with  the 
adrnncc  of  age  in  the  school,  the  rate  of 
which  is  shown  to  rise  in  Chicago  from  4'00 
per  cent  at  eix  years  of  age  in  the  Ogden 
School  to  27"08  per  cent  at  twenty  years  In 
the  North  Division  Iligh-School ;  but  he 
can  suggest  no  remedy  except  improved 
lighting  and  the  most  legible  text-books. 
Concerning  "  practical  education,"  a  whole- 
some conservatism  will  serve  as  the  shcet-Jin- 
chor  of  safety.  .  .  .  The  principal  object  of 
education  is  to  instruct  the  pupil  how  to 
learn;  to  enable  him  to  comprehend,  in  a 
way,  the  new  things  which  encounter  him 
when  his  school  days  are  over.  Up  to  this 
point,  which,  in  the  case  of  tbc  child  edu- 
cated in  the  common  school,  will  never  be 
very  high  in  nn  educational  aspect,  all  the 
pupils  should  gr),  boys  and  girls  alike. 
Drawing  and  book-keeping  in  its  simple 
form  might  well  bo  taught,  for  they  are 
useful  to  every  one.  It  is  lamentable  that 
nothing  Is  taught,  short  of  the  high-school, 
concerning  the  organs  and  functions  of 
the  human  body.  A  considerable  portion 
of  the  work  re<|uircd  of  the  pupils  ap- 
pears highly  artificial,  and  of  question- 
able ntility.  A  tendency  is  observed  to 
teach  a  mass  of  unimportant  facts,  which 
the  pupils  will  certainly,  and  had  better, 
forget,  and  a  disposition  to  compel  them 
to  absorb  and  assimilate  ideas  beyond  the 
ordinary  comprehension  of  childhood. 
These  things  "  may  furnish  an  opportunity 
for  precocity  to  shine,  but  do  not  facilitate 
tbc  normal  development  of  the  intellect- 
ual powers."  Tlic  practice  of  ascertain- 
ing the  relative  standing  of  pupils  by  the 
rapidity  with  which  they  answer  questions, 
or  perform  certain  operations,  is  highly  un- 
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)u>t  ml  JUlidaiu.     "  The  ctasdlng  of  pu- 
pil* iliould  be  ottbllubcd  bj  tbc  dcgrr*  of 
flii.n)m-!.nf*»   MUinKl   id  thcir  respective 
>I4;  that  U  tbc  tot  of  moi  in 
'c,  ami  it  aliould  be  the  asffin  in 
"    Ttiv  higb«r  matbammtic*  and 
Uh-  uuiu  iiu)guag««  liave  roccirod  too  much 
•ttmlion,  because  the  fruits  are  of  meager 
valM  and  Uniited  utilitr ;  but  "  more  time 
•lioutd  t>e  r\<fi\\,  in  our  schools  in  giving  in- 
•tntOlioD  in  F.ngli-^li  word*  and  expresdoDs." 
Tb*  standtu-d  of  English  stud/  should  be 
imiMd  ererywhcre. 

PriadplM  af  gM-BtthtoK.— .Sea-bath- 
tng,  wbm  proporl.T  and  urefull/  indulged 
In,  Is  a  most  healtb-gitinic  and  enjorable 
direnion.  Uut  a  few  broad  principles 
f  hould  be  reimefflticrod.  Ncrcr  bathe  within 
two  hoon  of  a  meal,  nerer  when  overtired 
and  exhausted,  and  never  when  overheated. 
Ax  the  came  time  the  body  should  be  warm, 
aitd  tM>t  cold,  when  yon  plun^  in.  Do  not 
remain  in  the  water  long  enough  to  become 
tired  or  cbillr,  and  when  you  come  out  dress 
quickly.  It  should  also  be  remembered 
that  bathing  does  not  agree  with  everylMxly. 
Tliose  who  feel  faint  or  giddy  in  tlie  water, 
or  whoso  hearts  begin  to  beat  orermaeh, 
should  consult  a  doctor  who  Is  thoroughly 
aojiiainted  with  their  oonstitutions,  before 
tiier  enter  the  water  aj^n.  Medical  papers 
•ay  that  many  of  the  bathing  fatalities 
whioh  have  been  penemlly  attributed  to 
"  cramp  "  arc  really  due  to  failure  of  the 
heart's  action,  induced  by  the  plunge  into 
cold  water,  and  aprravnied  by  swimming. 
A  goo<l  result  of  the  bath  ought  to  make 
the  bather  feel  warm  and  fresh.  If,  instead, 
shivering  and  old  ensue,  harm  is  being 
done.  Children  sliould  not  be  forced  into 
scabaths,  for  their  reluctance  may  be  oc- 
casioned by  some  eon^itulional  drawbacic, 
testifying  that  the  process  is  harmful  to 
them. 

The  imrrlrsn  Efononlt  AwMlatlon.— 

The  American  Economic  Association  has 
been  founded  by  the  co-operation  of  a  num- 
ber of  students  of  that  subject,  for  the  en- 
couragement of  economic  research,  with  the 
publicatioQ  of  monographs  and  the  promo- 
tion of  perfect  fre<'dem  of  discussion.  It 
starts  with  the  belief  that  political  economy 


as  a  acience  is  mill  in  aa  early  tiap 
development;    that   it*   attrsnn  it  ta 
songht  through  the  historical  ami 
study  of  actual  eoodiiioos  of 
rather  than  through  S|H<mlation.    k 
nizea  that  the  conSift  of  labor  scd 
has  brought  into  promioenoe  a  TaM 
of  social  problems,  whoae  ■ofaitSw 
the  united  etTorta,  each  in  ila  ovm 
of  church  and  th#  *tali>.     Widwat 
any  partisan  atti'  fitadycf 

dustrial   and  C'»  ,   >llcy  of 

mrnts,  it  believes  in  a  imnifiiii 
ment  of  economic  condHioiM,  whkh 
be  met  by  a  ccrrefpoodinp 
legislative  policy.  Among  U>e  tophi 
are  suggested  as  proper  rabjecU  for  reponi 
by  the  standing  cocandileea,  ar*  the 
ment  of  women  in  factories; 
finance;  rent  in  the  t'nitcd  States; 
Xational  Railroad  Comtnluim ; 
of  suffrage  as  a  remedy  for  abusea  in  bai 
administration ;  the  tUtxKX  ot  tnntpartatlai 
on  the  laborer;  and  the  t&TW  qtwilfan. 
The  Fr«idcnt  of  tb«  Assocfetioa  b  Of. 
Francis  A.  Walker,  of  the  Itfiwathia^ll 
Institute  of  Technology ;  the  ftentuf  k 
Richard  T.  Ely,  Ph.  D.,  of  Johaa  HofUM 
rnivcrsity. 

Parse*  Faaenlg, — As  soon  ai  iba  «• 
of  a  Parsec  about  to  die  is  seen  to  be  kqp» 
less,  he  is  vraslicd  all  over  in  f*mm  f/afl 
urinel,  and  dressed  in  clean  clotbeli  vUt 
the  priests  repeat  prayers  and  Avtsti  tod 
When  life  i.^  extinct,  the  fret  ai«  liai  Ifc 
gether,  the  hands  are  Joined,  and  lh»  ba£y 
is  laid  on  the  gronnd-Hoor.  A  ptteM  m- 
mains  by  it,  saying  prayers  and  iniirla( 
sandol-wood,  till  the  bearers  come  to  lak* 
it  to  the  daikma,  or  "tower  a(  t3nMt.* 
As  soon  as  tho  boarcra  arrive,  lh«  arfw 
parts  of  the  .^hurian  hymn  an<  dnoMJ,  la 
combat  the  power  of  death,  wltidl  liiseaBi 
from  hell  to  seize  the  corpse  and  (JinMni 
the  living.  When  this  Is  over,  ilw  bud;  k 
taken  off  by  tho  bearers  on  an  Itm  Um  to 
the  daihma,  whore  it  Is  exposed,  "dothed 
only  with  the  li^ht  of  hcavm,"  to  the  volt- 
urc9,  which  will  strip  it  to  tfaa  aktktOB  is 
about  an  hour.  Tlie  skclctonaaoanhnnnit 
perfectly  ilc   '     '  -»  then  tlovTC 

into  the  dec;  :  e  tower, whif« 

they  cnunblo  uui  ar*  waabod  away  If  iW 


of  Mpoflng  the  bodies 

ltl)«  may  b  laid  to  be  lo  kvoiJ  pollut- 

Ibc  CBrth  l>T  tnirrin;;  Uicm.    Throngb- 

iIm  Zorocstrian   writings  that   rcmniD, 

ydiiciltle   is   continnallr  dwelt  upon. 

ii  even  ■  greater  crime  than  in- 

lof  the  dead,  because,  it  was  allej^^d, 

I  axeceilnig  holiness  and  puritv  of  fire, 

I  auH  not  be  polluted.     Tliese  riewsi, 

•uggestcd,  originated  in  the  ab- 

«f   primitive  Zoroastrianiam  for 

•t{*fn  and  human  sacrifices,  on  ac- 

I  of  which  it  STtrroimded  the  dead  bu- 

body  wtth  (ueh  awful  horrors  and  ob- 

abould   efTectuallj  defend   it 

~i|*ia«t  tbciB. 

n»  FiTtax  F«rr«  of  Blrdt— Dr.  Kail 

VSHmhofT  has  published,  in  the  proceedings 

'rannui  Sodetv  for  the  Adrancemcnt 

^ ;  -iiuiwrira,  ■  paper  on  tbc  forcv  exerted 

b«  birda  In  flying.    The  latest  calculations, 

bf  Kbi«7  utd  othem,  give  the   maximum 

foKoe  excited  bj  birds  at  1-2  to  14  kilo- 

pcr  aqiurc  centimetre  of  muscular 

iben  that  are  not  greater,  but 

m,  thma  those  wbieli  represent  the 

of  other  animals.     Dr.  MiillenholT 

H  fnin  hU  own  calculations  that  the 

perfonntd  by  the  wing  in  any  time- 

ma  ia  little  If  anj  greater  than  that  in- 

l«|i«J  in  walking  on  the  ground.     This  rc- 

■dt  agrees  with  the  facta  shown  bj  eiperi- 

■NBta  that  the  weight  of   dores  was  not 

timged  after  considerable  test-flights ;  and 

tiiat  it  fell  off  onlj  a  few  grammes  after  a 

ligttt  of  three  or  four  hundred  kilometres. 

^Aiit*   different  from   this  are  the  results 

^^^pbnted  by  the  experience,  sav,  of  veloci- 

^PlAslB ;  one  of  whom  confessed  to  the  an. 

Uiat  he  had  lost  ten  pounds  after  a 

•Mmths  of  cycling,  and  who  suRered 

Ul  boor  or  so  of  his  exercise  from  a 

Kmtly  qiddceocd    poise    and  an  intense 

fceMt-tieating       Prcchtl,  of  Vienna,  some 

yMN  ago  published  the  concIui>ion  that  the 

ex*Tt«d  b;  birds  in  changing  their 

oaa  not  greater  than  that  of  the  other 

BBd  that  the  amount  of  force  ex- 

bj  large  and  small   birds  was  rcla- 

Vtdy  tiM  name.     Uelmholtz,  twenty-seven 

fttr*  lately  came  to  an  opponte  conclusion 

wMdi  Im  hnaed,  however,  only  on  thcoreti- 

Cil  gmnndll     He  predicated  a  geometrical 


similarity  in  the  forms  ond  moTcmcnts  of 
smaller  and  larger  animals,  and  that  a  great- 
er increase  in  power  must  be  gircn  the 
larger  animals  to  overcome  the  greater  re- 
eisianee  they  have  to  encounter.  Dr.  Mill- 
Icnhoff  having  subjected  this  theory  to  an 
experimental  test,  has  found  it  not  sound. 
The  geometrical  similarity  of  motions  doea 
not  exist.  While  the  wings  of  the  larger 
birds  move  up  and  down,  those  of  the 
smaller  birds  move  diagonally,  and  of  tlie 
smallest  nearly  horizontally.  The  author 
having  also  examined  the  rate  of  increase 
of  velocity  corresponding  with  increase  of 
size,  separately  as  regards  vertical  and  bor- 
ixootal  movements,  finds  that  increase  in 
tlio  weight  of  the  body  is  not  accompanied 

'  by  increase  in  tbc  relative  muscular  mass ; 
that  the  amount  of  absolute  force  docs  not 
increase  as  the  bird  becomes  larger;  that 
no  differences  are  apparent  between  birds 
of  different  sizes  in  the  velocities  of  the 
muscular  contractions;  and  that,  regarding 
differences  in  the  quantity  and  quality  of 
tbc  food  consumed  by  the  larger  and  smaller 

:  bit  ds— concerning  which  there  is  question — 
while  the  labor  performed  in  flight  can  be 
famished  only  at  the  expense  of  a  corre- 
tpondiog  consumption  of  chemical  elasticity, 

I  we  can  so  far  not  make  any  definite  dccla- 

,  ration   concerning   cither    the    amount   of 

substance  consumed  in  flight-work,  or  the 
I 
I  amount  of  food  required  to  compensate  for 

tbc  substance  that  is  consumed. 

The  Problem  of  the  Irrawaddy.— Vr. 

Robert  Gordon,  who  has  recently  addressed 
the  Royal  Geographic-.il  Society  in  support  of 
his  theory  that  the  Irrawaddy  is  the  outlet  of 
the  Sanpo  of  Thibet,  says  that  that  river 
presents  the  greatest  geographical  problem 
in  Asia.  Mr.  Gordon's  view  is  contradict- 
ory of  the  opinion  generally  held  by  geog- 
raphers that  the  Sanpo  is  the  Brahmapoo- 
tra, a  river  that  it  must  meet  or  run  around 
before  It  can  reach  the  Irrawaddy.  In  favor 
of  his  theory,  he  adduces  the  testimony  of  a 
number  of  Thibetan  and  Chinese  authorities, 
dating  from  times  of  considerable  antiquity ; 
the  size  of  the  Irrawaddy  In  its  upper  course, 
which  cnn  not  be  supplied  by  the  few  small 
streams  and  the  limited  water-shed  the  geog- 
raphers give  it;  the  testimony  of  the  names 
of  various  rivers  and  branches  of  rivers  in 
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•nd  the  opiol'-ti  nT  « 

■i  gecgimfilipn  *dJ  tnvi 

I  m  agrae  vHh  llii'  ni«Jurity.    V. .    . 

Bmliaapooln  dotn  nut  nc«il  tho  8«o- 

I  tlu  Ifn*«d>l7  duM.     Hr.  OonJon't 

■  •er*  ■tron^Ij  o<uUvv«rtoiI  bf  tilix'rki 

T.  W«Ik*r  mad  oUicr  cxjicru  In   iotio- 

INi4HhitlM  sf  aa  luert  8|M(lH.^Tt» 

1  ftetifpm,  an   Amwirwi  botUifl;, 

I  ■»*  MgjtgDd  in  disUflmtlng  itcetf  ow 

i  aoriiL    It  1*  «it«iidiiig  itjeif  botli  <a0t- 

U;  tiid  wotwardly.     lu  oaturnl  nuige 

u>  be   rrom,tlie  UtuUon  Day  T«r. 

r  to  Uie  Amaxoo  and  BollrU ;  but  »oiii« 

tUlrtT  or  fcpit/  jmia  ago  it  began  to  wjui. 

^dcr.     It  tus  oatabUahol  itedf  and  boounip 

bandaut   in   the  Sandwich   klandi.     Tbe 

'Cnt  (pccimons  were  obserred  in  the  Mar- 

«IiMaaa  lilandi,  bjr  a  Itomsn  Catholic  mi^ 

J,  about  1860.    It  is  now  the  com- 

•t  butterfly  there.    It  ba«  appcarrd  in 

cSooiot/,  Cuok,  DarrcT,  Samoan,  Friendly, 

I  Fm}m  Utaiiilo,  x\w  North  Uland  of  New 

and,  Norfolk  lalaod,  Auttntlia,  Taona- 

tho   Xcw  ilebridea,  Boloaxm  Uland*. 

ftm  Qulaaa.  (>lvbc5,  and  Java  :  and  it  uu 

Ptbundant  hi   Kc-w   Calodonia   a   few  years 

a::o,  but  ha«  beroma  tnOT«  rare  tlicrc     In 

Ibc  oa>^lwanI  ilinKtSon  It  haa  made  its  iraj 

to   the  West   lodipe,  ha»  bwn  long  rautb- 

I  lishrd  in  Benntida.  furnished  one  specimen 

|ln  the  iiorcsin   18C4,  was  foond  in  South 

V"»1e»  in   1»7».  at   t.a   Ttndfec — the  only 

Kpei-imen   yet  found  on  the  Continent  of 

Siiroi>« — in  18T7,auil  in  Kent  in  18^1. 

rM«  af  U^iU  Carbanle  Irld^The 
Uf|uefactinn  of  cirbooic  arid  waa  at  first  a 
mere  scientific  curiosity,  and  only  a  few  are 
probably  as  yet  aware  that  it  ia  much  more. 
Dtit  ■  Ocnnan  firm,  Messrs.  Raydt  h  Eim- 
brim,  hnre  deTJjii.'d  an  ap|urstus  for  pro- 
ducing the  linnid,  and  are  producing  it  in 
la.*^  quantities  for  industrial  purpose'?.  It 
i-*  Oiled  for  charging  beer  in  the  cask  ;  and 
in  the  manufacture  of  aeltier-waters  the  gna 
ia  more  easily  and  cfTectiTcly  introduced 
from  a  vessel  containing  the  liquid  than  in 
the  old-fa«hioned  way.  It  haa  been  found 
Tcry  valuable  for  the  svrriee  of  flre-citin- 
ahera.  The  Rruppa,  of  EaMia,  use  it  for 
'  producing  compact  casting*.    For  this  pnr- 
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thirty  feet  to  the  surface  of  tb*  «»Ba  li 
eight  minutes. 


TravH  by  Balloan— Mr.  V\iu±a  P> 
loiists,  in  '•  .Vatnrf,"  that  tht  {mjJuUij  U 
balluon  navigation  has  lK.«n  iL^e  rtfy 
highly  probnble  bv  the  T'-omt  I'fwuii  <%■ 
periments.  ,  is?s. rtotif^ 

with  his  di;:  <■  lotitT  vt  ti» 

miles  an  hour.  The  Frvoch  miiiury  lul^trv 
tics  then  commis^ioncU  two  of  ihrir  <£x»sf, 
Ueasra.  Renan]  and  Krebs,  to  woti  tb*  f  nb- 
Icmfuriherout.  They  obtained  as  iadtpa^ 
cnt  velocity  through  the  air  of  upvanl  ai 
thirteen  milen  an  boor,  with  a  ballr^"  --'^ 
was  managed,  steered,  an<l  guide, 
graatoat  ease,  and  waa  made  to  retura  w  lu 
atarting-pdnt  in  defionc*  of  the  wind.  Ou» 
ful  calculations,  made  according  to  the  rolH 
of  M.  Dupuy  dc  Lume  and  Prafoanr  B«» 
kinc,  of  the  mimtance  affonlal  bf  ik*  aSc 
and  the  cdiciency  of  the  aenw-pnpA^, 
show  that  the  attainment  of  iiiililHynM; 
higher  epct?d»  t?  prrfrctly  pnictfeaWs.  A 
balloon  of  ' 
would  carrv  , 

of  upwnnl  '.>r  twinty  niUua  on bom^ aad Mill 
leave  a  considerable  bnojaaey  Tnfi-r**^ 

C«l«n  •f  Swtdlih  KftfU—Tnttimt 
Wittrock  read  a  paper  before  the  S««UA 

Anthn>p<iloL'  ■'  >-'  •-  ••■ '^     —r^tipittma 

into  the  ht-:  ^,7  of  l^ 

cyM,  which  iic  isai  umirrtaJivn  at  lb*  ia- 
stance  of  rrofoasor  Alpbcoisa  de  iranilona 
Tboau  rMuila  differed   from    than  *l>><^ 
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-  'Me  hail   pu>jli?hc<3   for 
'  ■•?nnan.v,  and  Belgium. 
.^ye»    ftrvM    more    comaiou   unoug 
Ikaii  among  nieo.     From  the  (act 
^'  f  the  childrtn  of  pnr- 

jrcd  (or  one  of  whom 
the  other  blue  e;c«)  had 
appeared  tliat  ctcs  of  that 
i!ic  increase  The  majority 
iirown  eyes.  The  arenige 
of  dilliJfvii  of  ctmcolorcd  parents 
)*49,  and  lliat  of  bi-colorcd  purcota 
to  Professor  do  OandoIIc's 
ftttoiM,  which  gave  the  larger  number 
olorol  parents.  It  also  appeared  that 
'  csnt  of  the  children  Inherited  the 
<fm  of  the  father  and  4T''t  per  cent  those 
I  ika  ntother;  of  the  fona,  fil'8  per  cent 
barlled  the  fitlicr'*.  and  483  per  cent 
JMM  of  the  innlhi?r,  while  the  figures  with 
l^rd  to  th?  ilaugliterd  were  respectively 
|-t  cr  cent.    These  figures  show 

lial  .  '  the  eyes  are  not  prodoml- 

■Mt;  ioberiied  from  the  mother  alone,  and 
hal  Om  oibpriug  of  e(|ually  constituted  par- 
Bli  ■bonld  not  be  weaker  than  they.  Chil- 
tna  mdor  ten  years  of  age  were  excluded 
Inai  tfa*  exaininations,  and  blue-grsy  and 
I  were  classified  as  blue. 

I  of  Ibe  ExUnttlon  cf  Speclfs.— 
A.  S.  PiickarJ  has   published  an 
the  "  American  Naturalist "  on 
I  of  the  apparent  causes  of  the  "  Geo- 
Kxtloction  of  Species."     He  reviews 
the  factors  of  chances  of  climate 
•Ideh  he   ascribes  the  mo^t  extcnsire 
ih^inmrna  of  the  kind.     In  the  palicozoic 
KM>  the  climate  of  the  whole  earth  was 
Mkriy  uniform,  and  species  were  very  widely 
BAwtd.     Uphearals   of  mountain  -  ranges 
|Bi  f««tl«*n""t«I  masses,  taking  place  at  dif- 
JMBt  qiodia,  prodnced  more  or  less  marked 
IMvintiatloiia  and  local  conditions   favor- 
ifete  Is  eome  spcdes   and   unfavorable  to 
itbtm*,  with  the  result  that  some  Bourished 
HtUfl  others  declined  and  faded  out.     The 
bringing  great  changes  of  cli- 
1  also  many  revolutions  in 
^  r  r  species.     Changes  in  alti- 

kp<  on   the  American  Continent 

Bt),  I  of  the  Rocky  Mountain  and 

JUr.  I II   to  fmm  five  thousand  to 

n  iJh^jraad  fct-t,  the   workings  of  which 


are  still  K^ing  on  to  a  certain  extent,  also 
materially  atTcctcd  those  relations ;  and 
similar  changes  have  occurred  in  the  other 
quarters  of  the  world.  "  Tlie  biological 
changes  were  not  due  to  climatic  and  geo- 
logical changes  alone,  but  it  should  be  borne 
in  mind  that  the  great  changes,  slowly  in- 
duced, but  not  without  striking  final  results, 
ending  in  the  addition  or  \o»i  of  vast  areas 
of  land,  induced  extensive  migrations,  the 
incursiuns  of  prepotent  types  which  exter- 
minated the  weaker.  The  reaction  of  one 
type  of  life  upon  another,  the  results  of  nat- 
ural selection,  were  apparent  all  through ; 
but  these  secondary  factors  were  active 
both  during  periods  of  quiet  and  periods  of 
cbaoge.  .  .  .  Local  extinctions  due  to  local 
changes  of  level ;  the  formation  of  deserts', 
saline  wastes,  and  volcanic  eruptiiins  and 
va.st  outpourings  of  lava,  such  as  took  place 
in  Oregon  and  Idaho  during  the  Tertiary, 
with  submarine  earthquakes  causing  the 
death  of  fishes  on  a  vast  scale,  these  are 
quite  subordinate  factors." 

Toad-Lorf. — Toads  have  much  in  com- 
mon  with  frogs,  but  they  are  hatched  from 
spawn  that  is  deposited  in  long  string:), 
while  frog-spawn  is  in  masses,  and  they 
have  no  teeth.  They  are  also  marked  jy 
ugly  wnrts,  which  give  out  an  acrid  but 
not  poisonous  juice.  They  have  tonfrues 
whose  motions,  nearly  as  quick  as  light- 
ninfr,  the  eye  can  not  follow,  and  which 
sweep  in  the  insects  they  catch  with  such 
speed  that  the  victims  "  seem  to  melt  into 
thin  air"  rather  than  to  be  caught  and 
swallowed.  They  can  climb  plastered  and 
whitewashed  walls  or  fiights  of  steps,  and 
even  into  fiower-pots  whose  outward  sloping 
sides  would  seem  to  forbid  such  an  achieve- 
ment. They  will  cat  nothing  that  is  not  in 
motion  except  their  own  skins,  which,  when 
they  are  cast  off,  they  roll  up  and  swallow. 
The  muscles  of  their  thighs  and  legs  strik- 
ingly resemble  those  of  man.  They  can 
not  breathe  when  their  mouth  is  held  open. 
The  old  necromancers  used  them  freely  and 
in  various  ways  in  their  magic.  In  some 
parts  of  England  the  application  of  a  toad 
is  supposed  to  stop  bleeding,  and  dried 
specimens  are  worn  as  charms  against  rheu- 
matism. The  members  of  a  Devonshire 
family  had  s  reputation  for  curing  "  king'* 
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>tU"by  wftnoftwnU.   Ben*  of  t]w  Gcr- 
BU  pcaawkU  arc  nM  to  Iistq  ■  mvf  of  cro- 

«tf}iag  toad*,  « '  '  f<jT  the 

p«rpaM  sa  F.  ''cfore 

•BariM;  than 

aaillcariaglh' 

Ui«irGl«aii  •Oil 

liaf  wtnad  Ui' 

mbcUlU,  kcoonliti^  In  A  !  of  i 

toal  that  d»cU>  oil  > 

•Iitd,  ffing*  loe  anil  aralaocbes  down  upon 
Umms  »ba  pau  in  the  riUcfi  below. 

Calu  8l«nn«.  —  tue  "  Melrorolo^cal 
Aanual "  of  thr  Roral  College  o(  tiie  Sodtt/ 
•fJoniBatnii  ~A,  nhidihasoDljr 

all/  been    .  coDtains  ecreral 

of  cuiudJcncvi  batwMB  Cuban 
rtonm  and  mi>t^nfo?<v;t'eal   fihramnnia  in 


ins; 

itions. 

Pnring 
Sth— a 

llirre  ii»T»  ' 
"Dortlitr"  1 

I,  Ith,  and 
n'l  was  sue- 

cetded  on  the  ihree  fotlowing  dira  br  t  re- 
maricablo  magnetic  perturbation,  which  was 
aovompanlcJ  «iili  a  Iiigh  barometer  and  a 
•tKibg  wind,  with  daily  manifr«tatjon3  of 
aurora  In  the  Tnitcd  Sutca.  but  without 
aetv'j  electric  pbcnomcna.    A  mag- 

aetii  loa  on  the  IStli  of  April  waj 

cohkcidcnt  wall  a  norther,  much  Ibondcr  anil 
U{;htxung,  a  vrrr  beiry  rainfall  and  a  dif- 
pofition  and  «*ato  of  the  aqueous  rapor 
wtilch  gars  rise  to  Rolar  and  lunar  halue, 
and  other  optical  cfTects ;  but  during  tlie 
time  no  aurnran  wef«  reported  from  the 
Viiit«d  States.  Fallicr  ViQc?,  the  compiler 
of  the  "AnniuL"  poiul*  out  v»rious  other  re- 
iaiions  between  the  mn?iiclii-at  auil  meteor- 
i>K>gical  phenomena  which  siifrgest  thitt  Ibil 
line  of  inqnirr  ia  likelr  lo  load  to  valuable 
addiliont  to  our  knowledge  of  weather- 
chaojces.  The  diurnal  and  tciuional  Suctua- 
tions  of  tbe  battimetric  column  in  tlieir 
varjing  amounts  are  ilgnillcant  in  their  re- 
latione u>  tlie  analo^ua  phcnomoti  in  the 
United  States  and  over  the  hiph-pressurc 
area  of  tlic  Atlantic.  For  four  days  preTl- 
ous  to  the  nbMrmtlon  of  th«  highest  tcro- 
pcratutv  of  tlio  year — July  aoth,  at  4  r.  m., 
98'8* — auroras  had  been  obecrred  in  th« 
Cnltod  Statea,  and  the  inagnetio  and  «le»- 


tAai  conifltlnni  slMiw«d  maikcd  i 
ante*  at  IlaTasb  Of  eighty  rtccndcd  tk»  J 
der^toruM,  alxty-fiTe  occnrred  dmiig  Itr  | 
fire  Djuttttu  from   May  to  Scptccabti;  tall 

!  only  ihnir  di:; '  Una 

January  lo  Idi  <'eadiar.    lUil 

uio«t  toll  !ndcr«toiit 

Uie  raiii.<  '>alli«,M( 

with  tba  wimniec  oiuitiba,  wbta 
or  soae  other  electric  pbe 

I  alnioAt  daily,  'u  important  in  it*  bcariaji 
the  theory  oi  the  thander-«tonn. 

A  Sew  SpcdM  of  B«i-V**d^-a  i 

tpcdes  of  box-wood   has  been 
growing  in  the  ncic^borboiid  of  the  (^p 
of  Good  Uopc  and  in  Calfnirhi,  and  a  i 
tity  of  it  has  been  sent  to  the  Bngiii 
kct.    The  first  sample  apccimeo*  I 
sent  were  marred  by  def- 
whlch  made  them  of   itii  itj 

cngrannj;  purposes.     A  aixo:<ii  audi 
lot  appears  to  promise  better,  for  it  I 
of  it  that  the  logs  are  of  good  (l«e*,l 
ami  clean  grown.     Tbe  wood 
closcuess  c<|UiU  to  tbe  bcM  Ab 
wood,  aiul  it  is  thought  will  suit  i 
for  engrarers'  purtiom's.     It  appcan  tal 
one  of  the  best  bard  wnoijs  that  fca*  , 
been  pat  forward  as  a  substitute  fur  ( 
box-wood.    TliG  new  sficcies  Vvry  o{« 
ECmbles  Bunta  umperriretu,  and 
muned  Atzua  auKWcoji*, 

T'  .  -.  .  -'        w,f  and  Iky 
Pri'.  i-Kirt,  fmm  I 

nation  ul  Uic  cvideiica  afforded  by  I 
troscope  as  to  the  nature  of  tbe  < 
concludes  that  it  it,  on  the  whole,  in  (kt 
of  their  being  in  rpulitr  compound 
um.  the  components  of  which  peasna  i 
Imctions  for  each  other  vastly  grealar  I 
those  exhibited  in  ordinary  cbcmlo) 
binatioDS.  Thv  fact  that  In  tbe 
stars  we  hare  th»  fowi-st  atomic 
It  also  in  fuTor  of  this  bypotbdia. 
ming  op  tbe  evidemr  derived  fn 
terrestrial  and  celestial  source*  we  1 
first,  experimental  eridcnn>  of  rwit 
kinds,  tendin;;  to  tl< 
elements  are  not  ca 
oihor  bodies;  second,  lu  ili»  urruurii 
trum  of  pure  mi^taU  at  a  liigh  tea 
cortaio  litios  are  vbtain«d  far  Iwioa  4 
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:i<>ar,  if  not  coin- 
■|i«(;i  1  «itb  those  ob- 

ulliur  clciucnt  or  elcmeuts : 
•  bees  called  bssic  lines;  third, 
'  1&M  lu  lUe  iun'B  ■tmoipherc  there 
at  work  trnding  to  evparatc  the 
moltioular    aod    atumic   itructures, 
iflad  ibat  the  grekter  ouiubcr  of  the 
out  from  the  euu'«  hotter  re- 
ftra  baste  lines,  each   u  arc  above 
nail;  (oorth,  in  the  vvr;  hotteat  stars, 
'  ibe  dt«»octatJoa  is  greatest,  we  have 
J;  a  few  jiromincnt  lines  giTcu  out,  tbe^ 
I  belonging  to  hrdroccn,  ulcium, 
iltttB.  "  1  think,"  Professor  Stew- 
da,  **  we  muat  conclude  that  the  fay- 
that  the  elements   are  in  reality 
bodici  offers,  with  our  present 
,  a  vei7  good  and  simple  explaoa- 
[  the  rcatilts  of  spectroscopic  analysis 
I  aatth,  the  sun,  and  the  stars." 


NOTES. 

Prof«soT  Jordan's  sketch  of  Ra6- 
j  ia  the  June  number  of  the  Monthly, 
S18,  "  llendersonTllle,"  Ki>ntucky, 
I  ikbonbl  have  twen  "  Henderson."  The  cor- 
I  reetioa  wa*  duly  marked  by  the  author,  but 
|fallad  to  reach  our  jircssruom. 

TB»  il  :  annual  mcctiiic;  of  the 

Aaoicat^  i>  for  the  Advancement 

•CSeSenCf  *  i"  >-=  <<v.J  at  Buffalo,  N'«w  York, 
At^oat  tStb  to  S4th.    Trofcssor  E.  S.  Morse, 
Uassochascttx,  will  bo  the  preni- 
mectlns-     The  Seoreti\ry  nf  the 
U  Professor  F.  W.  Putnam,  of 
Masaachnsetts. 

mcotin?  of  Ihe  British  A«Kociation 
te  to  be  '  tr  at  RirmlnKbnm,  un- 

der Ih*  I':  1  Sir  Williira  Dawson. 

The  MctSuual  ptoiJont^  will  be  :  Section  A 
(Hathcantical  and  Physical  Science),  Pro- 
ta*H>r4i.  n.  Du-win  ;  Section  B  (Chemistry  i, 
Hr.  W.  Orook»;  Section  C  ( Geolocii),  Pro- 
^  i;  li,.ti,i..T;  Section  D  (Biology), 
Action  K  (Gcogrnpliv), 
r .  J.  Goldiimiii ;  .Section 
avieuoe  and  Statistic;),  Mr.  J. 
IdartSn;  Section  G  (Mcchanicnl 
Sir  James  N.  Douplas;  Section  II 
(Aalhropology),  Sir  George  Campbell,  M.  P. 

toiox   RoncnT*,    of  Lofiliouse,   Eng- 

relaies  in  "  ."^cionco  Gossip  "  tliot,  hav. 

Xcnind    (wo    white    ttlugs    tiodrr   some 

be  Iita^ied    them    on   a  C'een  leaf, 

o  iu  a  few  minutes  of  a 


Is  our  notice  of  Mr.  Scely's  "  Genesis  of 
Inventioni,"  in  the  M'ly  number  of  the 
Monthly,  an  error  of  the  pre»8  made  us  give 
to  the  new  branch  of  study  which  the  au- 
tltur  proposes  the  name  of  Eunematict, 
which  has  no  li^riiificance,  for  Jiurcmatici, 
the  real  name,  which  ia  u  lejiitimatc  deriva- 
tion from  the  Greek,  and  is  appropriate. 

Tbx  Committee  of  the  American  Orni- 
thologists' Union,  on  the  "Protection  of 
North  Amcriean  Birds,"  seeks  to  gather  and 
diffuse  all  possible  infonnution  on  the  sub- 
ject* of  the  destruction  and  the  protection 
of  North  American  birds,  and  the  utility  of 
birdd  ;  to  encourage  the  formation  of  bird 
protective  associations,  and  anli-bird-wear- 
init  leagues ;  to  secure  the  perfection  of 
suitable,  practicable  statutes  in  all  the  Slates 
and  Territories  for  the  protection  of  birds  ; 
to  prevent  the  collecting  of  birds  and  eggs 
for  pseudo-acicntifiu  purposes ;  and  to  con- 
sider the  bctt  means  for  securing  the  en- 
forcement of  binlpmtcctive  statutes.  The 
headquartera  of  the  committee  are  at  the 
American  Museum  of  Natural  History,  Cen- 
tral I'ark,  New  York  city.  Mr.  George  P. 
Senncti  is  ita  cluiirmou,  and  Mr.  Eugene  F. 
Bicknell  its  secretary. 

Tni  Rev.  Canon  Charles  Lett  used  to 
relate,  in  illustration  of  the  reasoning  power 
of  the  bird,  that  a  gentleman  in  Waterford, 
Ireland,  had,  in  If  28,  a  tamo  golden  eagle, 
which  was  allowed  the  frecduni  of  the  yard 
and  garden.  The  owner  once,  for  amuse- 
ment, placed  the  house-cat  near  the  bird, 
which  attempted  to  seize  it  and  met  the 
usual  fate  of  too  close  a<t.<<aiUnt.^  of  cats. 
A  chicken  was  next  brought,  and  iiutantly 
pounced  upon.  The  owner,  however,  re- 
leased it,  whereupon  the  eagle  hopped  clum- 
Fily  after  it,  but  could  not  overtake  it.  The 
bird  then  turned  against  its  owner  and  at- 
tacked him  with  vigor,  as  if  in  revenge  for 
being  deprived  of  its  prey. 

Up  to  the  middle  of  April,  M.  Pasteur 
had  treated  about  seven  hundred  and  fifty 
patients  with  his  remedy  for  hydrophobia, 
with  what  is  considered  a  very  gratifying 
success.  In  some  of  the  ea.<os  the  patients 
may  not  really  have  received  the  virus,  or 
the  dog  may  not  have  been  really  mad  ;  and 
six  out  of  thirty-eight  Itu.'siau.'i  who  bad 
been  bitten  by  a  rabid  wolf  died.  But,  when 
allowance  is  made  for  those,  enough  is  left 
to  give  the  seal  of  validity  to  the  claims 
which  the  eminent  practitioner  sets  forth 
for  hid  remedy. 

"  Lajto  akd  Watkr  "  publishes,  and  cred- 
its to  a  "  local  paper,"  a  story  told  by  a 
Scotch  railway  -  laborer,  who  saw  a  hawk 
swoop  upon  a  blackbird  which  was  singing 
on  a  bush  by  the  side  of  the  river  Ettriek. 
The  blackbird,  he  says,  was  at  once  on- 
perched  and  carried  to  the  ground,  Strug- 
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tilt   nilUT  Sllil  S-tlKiil  nil  It   till  Ills  >K'iim  "a* 

tlrawncd. 

Dr.  Riuct,  In  his  In'i 
port,  does  mil  takv  »  » 

tl  '■    ^u,.;     ,„ 

1'  T  it  re- 

(ji _  .     .,  ;  e  would 

miggest  Ik  dutT  on  rwlnl  silk  imported  from 
fonipii  c^mntrirs.  It  is  possible,  however, 
i'  •ugh  for  Ameriauu  ' 

(  adding  to  the  list  ' 

oi  "iinjlicieii     »niMi-". 

ProfT?soR  W,   MATTTKr  Wiimam^  df»- 
It' 
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ncvs,  iind  tli-  i   the  air 

niih  smoke,  -  lust.     It 

docs  not  Bgrtc  with  tin;  ai;c»('tcU  theory  of 
liphtninB-condnctors.  th»t  the  multiplication 
of  Buch  opvi  '  .      ■■        jiuon  of 

»tiDii?[ilierif  1  ring  of 

it  harinles8.     i   ^  ....  ... .  ..  .    ;.ot  in  the 

number  of  acddcntft,  but  iu  the  rtgulantjr 
with  which  they  ire  reported. 

Tn«  King  of  the  Bclgums'  priie  of  five 
thousand  dollars,  which  was  offered  this 
year  to  the  coropotilion  of  the  world  for  tlic 
best  essay  on  "  The  Best  Means  of  improv- 
ing Sandy  Coasts,"  has  been  awanled  to  M, 
do  Mey,  encinecr,  of  Brupcj,  acainst  fifty- 
li'  'lor:!.     The  priie  is  alternately 

i  '  and  confincil  to  Belpans.    The 

f:i.j-v.  .■■.  ilie  next  intemaliunal  competi- 
tion is  "  The  Progress  of  Electricity  applied 
to  Motive  Power  and  Illumination:  its  Ap- 
plications and  Kconomical  Advanta|;es." 
The  essays  must  be  presented  in  French. 

A  roRTUc<tro!!DCST  of  "  Peience  Rossip  " 
tells  of  a  pair  of  swans  which,  having  cotn- 
pleled  their  nest  on  the  bank  of  a  dike, 
shortly  proceeded,  as  if  they  were  anticipat- 
ine  danper,  to  raise  the  i-tructure  two  feet 
hicher.  On  the  next  day  a  (rr«at  storm  oc- 
curred, with  flood«,  that  would  surely  have 
swept  the  n>^st  anay  but  for  the  pivcaution 
the  birds  had  taken  to  secure  it. 

A  Fbknch  doctor,  .Sandras,  claims  to 
have  di.^covered  a  way  of  producing  eitcn- 
sive  moiiilicalions  of  the  Toioe — in  vibration, 
force,  and  range — by  the  inhalation  of  dif- 
ferent substances.  Among  the  typical  ex- 
periments which  he  exhibited  ree<>nily  be- 
fore the  Medical  S«>cicty  of  the  Pantheon, 
were  cxten«ion  of  the  rcijister  by  the  inha- 
lation of  Botot  water;  producing  hoarsc- 
ncsa  and  extlnctioD  of  the  roicv  with  roal- 
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Mr.  Smiles  published  a  hio^rsph^ 

which   mode  him  gvu' 

was   followed  by  a    sui 

for  relief  in  his  old  ogp,  on. I   ii.c  avir:  '■■■; 
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M.  A.L.I 
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transparent  bodies,  and  of  rc- 

ganic  chemistry,  amon!»  the  rcsuiis  oi  »l..  u 

was  the  discovery  of  thrmol, 

SI.  MiLsxss,  chemist,  of  Brcsselr,  has 
recently  died,  in  the  serenty-secood  jtar  of 
his  age.  He  was  the  author  of  tfa*  iIImut. 
ery  of  iodide  of  potassium  ais  an  aotiitoK 
for  mercurial  and  lead  poisoning. 
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WOODS  AJ^D  THEIR  DESTRUCTIVE  FUNGI. 

Br  P.  H.  D0DLKY,  C.  E. 
I. 

rthf  uirt'sts  which  have  contributed  so  much  to  the -industries  and 
wt-alth  of   the  United  States  there  are  seventy  species  of  trees 
wr  ■    been  and  are  of  great  commercial  importance,  and  three 

bail  .i. ..  ..lid  forty  more  species  which  have  an  economic  value.  But 
tew  ptmntries  have  so  groat  a  variety. 

•om  the  trunk  of  a  tree  of  nearly  the  entire  list  of  the 
■  d  from  all  parts  of  the  United  States,  can  now  be  seen 
itj  it  and  valnable  collection  in  the  American  Museum  of  Nat- 

r  New  York  City,  contributed  by  Mr.  Morris  K.  Jesup. 
If:  attending  such  a  great  work,  so  as  to  show  the  appear- 

*aoe  of  the  wood  and  size  of  the  tree  with  its  bark,  can  only  be  fully 
•  1  by  those  actually  engaged  in  making  the  collection.     The 
of  the  work  in  without  precedent ;  and,  while  it  has  been 
transport  across  the  continent  a  section  of  a  tree,  it  has  not 
le  to  fully  jirotect  some  of  them  from  the  attacks  of  fungi, 
-pccies  will  have  to  be  replaced,  while  others  by  seasoning 
li.i  i.ed  the  ravages  of  their  fnngi,  but  they  show  discoloration 

of  'ud.     To  many  this  is  an  objection,  but,  by  showing  what 

tpeciea  easily  decay,  it  enhances  the  economic  value  of  the  collection. 
So  many  of  our  primitive  forests  have  been  cut,  that  many  species  for 
general  hkc  are  already  consumed,  and  the  importance  of  these  speci- 
mms  for  stady,  in  making  selections  for  substitutes,  can  not  be  over- 
e»ttniaU^d. 

An  tnxpection  of  the  different  species  shows  the  marked  diversity 
in  the  stnii'iure  and  appearance  of  the  woods,  and  one  is  quickly  re- 
liered  of  the  general  impression  that  they  are  all  alike.  Examined 
aieroscopically,  the  differences  in  stmcture  are  sufficient  for  identifi- 
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icatioD  of  the  ei]>e<.'i(M(,  and  at  tbe  same  time  enable  one  to  judge  o(  the 
•uttability  of  a  purticular  wood  for  definite  uses.     So  little  hu 
done  in  this  i-ountry  in  tbe  niicroscopirjil  ntndy  of  the  woods  for 
•  Beuriug,  ari'hiteciural,  or  mechanical  purpose*,  that  but  few  arv  »B»r» 
rof  the  variety  iu  form  and  structure  of  the  wood  cellit,  dnctx.  and 
•pccial  fibers  w^bich  make  up  the  woody  tissue  of  tbe  different  spetni'iL 
An  export  can  readily  determine  whether  a  certain  wood,  II 
nwd-tieB,  will  sustain  the  scrviee  of  a  trunk   line,  or  is  ■■ 
for  a  branch  of  limited  traffic. 

Iu  the  Vonij'erit;  wbieh  includes  tbe  pines,  cedars,  IarchL-»,  kA- 
woods,  spruces,  and  firs,  as  a  rule,  each  layer  of  growth  only  ha»  two 
kinds  of  wood -cells  called  tracheids,  one  of  thin  walls  and  a  largf  lumen, 
and  the  other  of  thick  walls  and  a  small  lumen  ;  when  tbe  former  pre- 
dominates, making  ncjwly  all  of  the  layer,  the  wood  is  generally  toft, 
as  in  the  white  pine  (^Piiiux  strohua,  L.),  tbe  cedars,  redwool*,  Hpruc«», 
and  firs.  When  the  tbick-walied  cells  form  one  fourth  to  one  half  <if 
the  layer,  tbe  wood  is  much  harder,  aa  in  the  Icng-ieaf  yellow  piiM 
{Pinut  paltutris,  Mill),  Piuut  rnitu,  and   the  larches.     On  the  thiu- 
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walled  cells  of  all  the  species  of  the  Ccm\fcr<ri  arc  dome-like  or  lentica- 
lar  markings,  principally  on  the  sides  parallel  to  tho  racdullarr  rays. 

Tlio  thick-walled  cells  are  often  marked  on  tbe  sides  at  right  an- 
gles to  the  medullary  rays.  The  Conifenr  have  more  or  leiw  rfwinou* 
products,  and  the  presence  or  absence  of  the  upright  rcsin-canals  aid 
in  distinguishing  tbe  genera,  while  the  form  and  character  of  the 
medullary  rays,  tbe  presence  or  absence  of  rcsin-duct«,  the  oharactw 
of  the  cells,  enable  the  species  to  be  identified.  In  the  albumuni  or 
sap-wood,  the  starch  is  confined  to  the  cells  around  the  rreiTi-r\M"l>< 
and  in  the  cells  of  Uie  medullary  rays. 

The  cellular  structure  of  the  oaks,  chestnuts,  I 
nuts,  maple«,  beeches,  birches,  and  magnolias  is  fn 
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more  highly  difFercntiated  than  that  of  the  conifers  ;  beside  the  wood- 
cells  there  are  iliicfs,  vessels,  and  special  cells  contaiuing  starch  in  the 
alburnum   or  s.iji-wcmd.     In  nearly   all  the  species  of  the  first  five 
■•'  nieiitioued,  the  ducts  grow  in  concentric  rows,  in  the  first  of 
;i.Hoij"s  growth  ;  those  which  form  later  may  bo  inclined  through 
;yer  of  wood-cells,  becoming  snaaller  as  they  approach  the  outer 
{••■riion.     In  the  live  oak,  the  ductti  run  radially  through  the  ring, 
and  the  small  fibers  are  nearly  solid,  giving  the  wood  great  hardness, 
making  it  w>  valuable  for  ship-building. 

In  the  maples,  beeches,  birches,  and  mugnoliaa  the  ducts  are  well 
interspersed  through  the  entire  ring,  and  are  nearly  of  the  same  size. 
In  the  alburnum  of  these  woods  there  are  a  great  many  cells  which 
are  filled  with  starch  as  reserve  material,  like  the  medullary  rays  in  this 
portion  of  the  wood.  During  active  growth  the  starch  is  transformed 
J  withdrawn.  In  the  duramen  but  little  starch  remains,  other  prod- 
its  taking  its  place. 
In  the  hard  woods,  all  or  portions  of  the  annular  rings  are  made 
Dp  of  hard  and  nearly  solid  fibers,  while  in  the  softer  woods  the  walls 
are  not  so  thick.     In  many  of  the  species  each  layer  of  growth  is  not 
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-TuANHTXRaK  SUCTION  Or  Uriodetidron 
taUffera,  V  (White  Wood). 


Tta.  J.— T«*B«rrR»ii  SrcTioN  or   Qurreus 
alba.V 

of  UDiform  thickness  or  quality,  some  having  but  comparatively  few 
of  the  dense,  hard  fibers,  the  growth  of  these  depending  upon  certain 
climatic!  conditions  which  may  not  yearly  occur. 

In  the  thick  forests,  under  quite  uniform  conditions  of  growth,  the 
ihicknetts  of  the  annular  ring  largely  depends  upon  the  leaf-area, 
which  remaining  practically  the  same  in  the  older  trees,  the  wood-cells 
forming  upon  .1.  larger  diameter,  the  rings  as  a  rule  are  not  so  thick 
or  ileD^  as  those  grown  when  the  tree  is  much  younger. 

Formerly,  in  lumbering,  the  trees  were  felled  in  the  winter,  cut 
into  logs,  sleddetl  on  the  snow  to  the  streams,  and  driven  down  in  rafts 
in  the  spring  to  the  mills.  Now,  with  the  log-railroads,  they  are  in- 
dependent of  the  snow,  and  in  many  camps  lumbering  is  carried  on 


of  lumber  and  timber  in  long  voyages  are  often  badly  injured  by  the 
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—  -     lia  between  the  pieces. 

onds  of  posts  and  struts,  tenons  and  mortises,  there  are 

:lar   iirrowths   of    mycelia   arising   from  the    germination  of 

moi^iturc,  and  decay  eventually  takes  place.     The  illustra- 

nicd  in  Fig.  5  is  one  quite  familiar  to  all'n-ho  handle  lumber 

'it  its  import  is  not  as  generally  understood  as  it  should 

ict  that  such  growths  are  thought  to  be  due  to  the  decay 

ood,  instead  of  being  the  inducing  cause. 

*    '  "'       iiore  care  in  piling  and  stacking  green  lumber  by  pro- 

.;.-umer8,  permitting  circulation  of  air  between  each  piece, 

I  prevent  the  growth  of  various  myoelia,  and  save  annually  large 

(..a.iiitieii  of  lumber. 

rif  ni'-isturc  collects  and  remains  on  seasoned  timber,  the  mycelia 
II  also  pmw  and  destroy  it.  Large  timber  should  be  seasoned  under 
I'l*.  otherwise  the  sun  will  season  an  outside  layer,  preventing  the 
"-  of  moisture,  and  internal  growths  of  ferments  and  mycelia- 
- 1  roy  the  inside  of  the  timber,  a  thin  outer  shell  remaining 
n.'  lime. 
Tht  illustration  is  one  of  the  most  important  that  can  be  pre- 
■  •  ■  1.  It  shows  the  destruction  induced  by  the  growing  mycelium 
•  wood.  On  the  right  and  lower  edges,  where  the  growth  first 
rod,  it  has  caused  the  wood  to  crack  not  only  with  the  fibers,  but 

^■■nd   in  a  short  time  longer  it  would  have  fallen  to  pieces,  as 
f  f  adjacent  planks  had  some  time  previously. 

,  it'  form  of   fructification  of  the  fungus  of  mycelium  shown  in 

(  "'.  w  found,  was  rexupiudte,  attached  to  the  under  side  of  the 

wi  that  shown  in  Fig.  6,  which  is    __^ _ 

of  Pohjporotis  very  destructive  '  ^^ 

lock  in  inclosed  warm  and  damp 
ptacet. 

lU^ipinaU,  forms  of  the  Pobfpord 
are  xery  common  on  the  under  side  of 
hoard>>  and  timbers  they  are  destroying, 

oornritig  irregular  areas ;  some  will  be  

ten  by  four  inches,  others  follow  along 

t?  if  a  board  adj.-jccnt  to  a  wall. 

V  .  I'nty  inches,  having  an  irregular  width  of  one  to  two  inches, 

tb«  pares  always  pointing  downward.     A  definite  contour  not  being 

followtid,  identification  of  the  species  is  often  very  difficult. 

Pig.  7  shows  the  under  and  upper  sides  of  the  fruit  of  the  fungus 

■lU*  Upidftis   (Fr. ) — "Scaly  Lcntinus  " — an  agaric,  and  in  this 

....w.dlatc  territory  is  the  one  so  destructive  to  timber  of  yellow  or 

Georgia  jrino  {Pintta  palustns.  Mill)  in  bridges,  docks,  and  railroad- 

tiw, 

I  have  also  found  it  upon  the  timber  of  Pinus  mitis.    Being  the  first 
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Krbniarr.  1886,  for  the  yxMt  of  Now  Yurk  rose]*,  the 
already  discolored,  and  some  new  growtlm  uf  Sphirria  t 
in  March.     Initial  decay  has  already  conin)ence<i  in  tho 
will  h«;  facilitaUMl  by  the  conditions  occurring  when  t 
in  the  road-hwl. 

Kig.  8  is  that  of  Polt^porou*  rcritirotor  (Fr.),  which  L 
and  abundant,  and  ix  attached  by  its  mnr^rjn  to  the  w< 
fonii  18  called  dUnidiatr.     Several  cajw  ufiually  project 

other,  the  lowest  beii 
each    succeeding   one 
shorter.     On  the   iin 
each  cap  are  the  poi 
to  the  eye,  which  b« 
The  dlbtinct  colored  I 
upon    the  upper  surfi 
beautiful    effect,  as  s 
wood  it  is  destroy! nj^. 
found,    08    its    8ubst4[ 
tough  and  dries  befoH 
and   molds  destroy  it. 
erully  abundant  upon  |j 
of    white -oak    piles,  \ 
the  bark  is  left  on  after  felling.     It  grow.H  on  the  eaf)-' 
white   and   red   oak  and   chestnut  ties  ;  also  upon  the 
chestnut  posts,  and  on  the  sap-wood  and  heatl-wood  of 
As  n  rule,  I  found  it  more  abundant  on  sap-wood  of  the 
chestnut  ties.     My  observations  refer  to  the  entire  lengt 
ton  and  Albany  Railroad,  and  many  other  roads  in  ^ 
Tho  bark  should  be  removed  from  piles  and  ties  of  the  wo 
tioned,  a«  it  allows  them  to  se.^son  and  dry,  cheeking  i 
this  fungus  ;    whether  it  is  alone  capjible  of  destroyil 
wood  of  chestnut  ties  has  not  been  ascertained.     I  n< 
growing  there,  but,  instead,    FistuH/ia  hf.p<iticn — ,'l<7rti 
cnnus  (Pk.),   Polyporu*  jyerijnmtnus  (Fr.),  DtPiIiilrn    q 
and  Poh/pont*  hirsutiis  (Fr.),  the  latter  being  very  abi 
chestnut  ties  ptit  in  a  temporary  embankment  at  Worcest 
setts.     It  was  also  abundant  in  the  chestnut  curbing  of 
unused  hydrants. 

The  heart-wood  of  chestnut  ties  ia  not  so  quickly 
fungi  a.s  some  other  woods,  most  of  them  being  reraov« 
of  the  me<'lia>iical  destruction  of  the  fibers  under  the  ra 
cay  t.ikes  place.  I  have  several  speeiinen:*  of  mycelia 
wood  of  chestnut  ties,  but  have  only  found  a  few  devolo[ 
fructification. 

I'lth/pormis  apptnnatuji  (Fr.)  i«  !■  \  found  upon 

of  many  onks,  and  is  the  one  I  tren  1  upon  the  I 
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ties.     It  is  usnally  dimidiate,  as  shown  in  Fig.  9,  though, 
1  growinp  upon  the  under  side  of  timber  above-ground,  it  is  often 
pinato  ;  the  pores  all  point  downward,  the  snbstaneo  of  the  cap  is 
,  and.  if  undistnrbed,  the  pores  in  the  next  year's  growth  form 
fthat  of  the  preceding  years,  but,  en- 
»g  the  area,  many  of  them  are  found 
fire  to  eighteen  inches  across,  and  by 
Bg  through  them  so  as  to  show  the 
six  to  eight  years'  growth  is  often 
In  this  figure  but  one  year's  growth 
ten  place  ;  frequently  two  caps  form 
of  only  one,  as  here  shown. 
I  whit«-oak  timber  and  ties  the  earlier 
th  of  the  mycelium  is  n6t  as  contin- 

fmnd  uninterrupted  as  in  the  yellow  pine,  but  grows  more  in  little 

patches,  with  considerable  wood  intervening  between  each.    In 

they  are  shown  as  dark  spots.     The  massive  bundles  of  medul- 

rays  of  this  wood  slowly  decay,  and  preserve  their  form  long 

tbo  other  tissue  has  decayed.     The  large  ducts  seen  in  Fig.  3  are 

with  a  free  communication,  but  filled  with  a  delicate  tissue, 

Ins  of  which  are  visible  in  the  cut ;  this  tissue  will  be  found  quite 

in  ties  well  advanced  in  decay. 
lie  fungi  90  far  illustrated  in  this  paper  apply  mostly  to  the  decay 
jber  under  conditions  similar  to  those  of  railroad  service.  In  the 
iper  I  shall  give  two  or  three  illustrations  of  fungi  of  more  gen- 
bharacler.  To  deal  with  the  great  practical  question  of  preventing 
from  decay,  the  subject  requires  a  more  special  treatment  than 
received.  Each  species  of  tree,  to  a  great  extent,  has  special 
as  it  has  insects  which  are  not  common  upon  other  kinds  of 
Red  cedar,  cypress,  locust,  and  catalpa  are  very  durable  in 
ot  with  the  ground,  where  some  others  would  quickly  decay. 
Tchemical  composition  of  woods  is  not  practically  the  same,  as  re- 
pjjtly  stated,  but  diflfers  even  in  the  sap-  and  heart-wood  of  the  same 
peoira.  Some  of  the  woods  have  compounds  in  their  colls  easily 
BdDeed  to  decompose  and  start  the  wood-tissue,  while  others  have 
lifferenl  compounds  requiring  inducing  agents  of  ffreater  intensities 
decay  ;  and  it  is  not  true  that  a  fungus  which  will  destroy  one 
■a\  destroy  all  of  the  other  species,  and  this  one  fact  is  of  great 
tOrtical  importance,  for,  in  a  road-bed  filled  with  the  mycelium  of  one 
Q»J  of  decayed  wood,  another  wood  may  be  used  which  is  not  affected 
►Jthat  fungus,  and  its  mycelium  would  be  inert. 

Jn  treating  wood  it  is  found  that  the  chemical  which  will  prevent 
"<'  germination  of  the  spore  of  the  fungus  may  not  protect  it  from 
J*  atticks  of  its  mycelium,  contained  in  the  ground  or  upon  other 
fed  tifuber. 
perienoe  has  long  since  established  the  fact  that  wood  kept  per- 
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fcctlj-  iJry  *»ill  l:i«t  for  many  liundrtNU  of  ye:»r»,  »* 
iu  Uie  roofs  of  foreign  buildings,  or  when  it  is  subrntiy^  :  ..  I 
as  has  been  tb«  case  of  piles  cued  for  foandationsof  the  euli«r  a 
in'!"  iritrips.     Post*  and  ti-b-graph-poli's  en    '        ■         \ 

are  .;   near  the   ground-lino,  but    i;oan<1  I 

four  years' Msn-iee.  By  comparing  the  different  conililioiwut 
can  be  tiet'n  how  little  change  is  required  to  render  nimUbl 
would  be  stable  under  other  circutustaneeH.  In  ruofit,  tbe  cod 
are  dryness,  circulation  of  air,  plenty  of  spores,  and  sufficient  W 
turc  to  germinate,  but  the  ncccssjiry  moisture  is  absent.  In  tl 
of  8ubnuTge<l  piles,  plenty  of  water,  sufficient  torajwratnrc,  I 
elusion  of  air,  either  to  carry  spores  or  permit  them  '■■  ■ 
case  of  the  (losts  and  telegrapli-poles  we  have  the  sr  I 

ore,  and  the  necessary  temperature  in  summer  for  germinati 
decay  ensues  from  tbe  fact  that  these  are  the  cseentiai  condit 
the  growth  of  the  fungi  whose  work  it  is  to  undo  and  liba 
compounds  in  the  woody  tissue. 
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PRE8KNT  AND  FuTUEE  RELATIONS  OP  THE  UNTrEl 
Mexico. — The  relations  of  the  United  States  to  Mrxioo 
group  themselves  under  two  heads — political  and  commert^tal 
The  political  relations  of  the  United  States  with  Mexico, 
the  people  or  the  Government  of  the  former  wish  it  or  n»rt, ; 
to  be  intimate  .and  complex  in  the  future.  The  United  Stal 
graphically  married  to  Mexico,  and  there  can  be  no  divorc* 
the  parties.  Intercommunication  between  the  two  countricflj 
few  years  ago  was  very  difficult,  is  now  comparatively  easy,  4 
ties  for  the  same  are  rapidly  increasing.  And  with  the  rapi< 
of  pofiul.ttion  in  the  United  States,  and  with  increased  faci 
travel,  the  number  of  people — restless,  adventurous,  specu 
otherwise  minded — who  are  certain  to  cross  the  borders  iut 
for  all  purposes,  good  and  bad,  is  likely  to  rapidly  increa 
future.  An  extensive  strip  of  territory  within  the  Mexican 
is  already  dominated,  to  a  great  extent,  for  the  purposes  of  oc 
trade,  by  a  class  of  men  who  acknowledge  no  :il' 
ernmcnt,  and  whom  the  Mexican  authorities  ta' 
not  restrain.  Out  of  such  a  condition  of  things  political  com 
between  the  two  countries,  at  no  distant  day,  are  aim* 
arise. 
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ting  the  "  Jlonroc  doctrine,"  Ibe  United  States  vir- 
DM  a  protectorate  over  Mexico.  For,  whatever  else  the 
fine  may  embody,  it  unmistakably  says  to  Mexico  :  "  You 
ange  your  form  of  government "  ;  "  You  shall  not  enter 
wpean  alliances";  "Yon  shall  not  make  cessions  of  ter- 
lu  we  (the  United  States)  shall  approve"  ;  and  in  return 
it  allow  any  foreign  power,  ourselves  excepted,  to  bully, 
ibjugate  you."  It  may  be,  and  is,  replied  that  the  neces- 
ling  from  the  outset  any  attempt  at  further  aggrandize* 
European  power  on  the  North  American  Continent,  with 
t  menace  to  the  maintenance  of  democratic  institutions, 
gtifies  the  assertion  of  the  Monroe  doctrine,  and  is  for  the 
ioo  as  well  as  of  the  United  States.  But,  at  the  same 
I  WM  any  other  power  on  the  American  Continent  which 
ite  to  itself  the  right  to  dictate  to  or  control  the  United 

United  States  arrogates  to  itself  the  right  to  dictate  to 
ixico,  and  had  sufficiency  of  power  to  make  its  assump- 
ible,  could  there  be  any  doubt  that  the  people  of  the 
n  wouM  regard  such  pretensions  as  a  justifiable  occasion 
>te8t  and  defiance  ? 

tit,  however,  carries  with  it  and  involves  a  duty ;  and 
of  the  Monroe  doctrine  by  the  United  States  carries  with 
)n  of  duty  in  respect  to  Mexico.  What  is  that  duty? 
le  duty  which  the  strong  owes  to  the  weak.  Not  an 
ectorate  or  meddlesome  interference,  but  a  kindly  feel- 
j ;  manifesting  itself  in  acts  that  will  tend  to  promote  the 
our  neighbor,  and  bring  her  willingly  in  accord  with  our 

and  wishes.  Has  that  kindly  feeling  ever  been  mani- 
answer  this  question  intelligently,  one  needs  but  to  get  a 
ide  of  ourselves — more  especially  anywhere  among  the 
ind  states  of  the  American  Continent,  north  or  south  of 
en — when  a  little  inquiry  will  satisfy,  that  the  United 
rded  very  much  in  the  light  of  a  great,  overgrown,  im- 
rrful  "  bully,"  from  whom  no  favor  and  scant  justice  are 
1  under  any  circumstances  ;  and  who  would  never  hesitate, 
'  selfish  indifference  prompted,  to  remorselessly  trample 
e  old  Anglo-Saxon  spirit  (and  as  it  always  has) — any 
erior  race,  Mexicans,  Indians,  or  Chinese,  the  poor  fisber- 
foundland,  or  again  the  negro,  if  political  sentiment  in 
)  latter  was  not  running  for  the  time  being  in  another 
.nd  it  is  safe  to  say  that  to-day  there  is  not  a  nation  or 
^sce  of  the  globe,  which  is  brought  in  intimate  contact 
^B  and  hates  us  ;  and  that,  apart  from  a  conservation  of 
l^free  government,  which  the  United  States  is  believed 
old  not  be  glad  if  the  power  of  the  Federal  Government 
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tiiiK-,  llic-r«foro,  that  «x>nK-  rtcpw  ebonid  be  taken  to  indacc  a  diScnM 
and  a  belter  »tato  of  focliog  ?  S 

But,  apart  from  any  moral  or  ethical  view  of  the  iiitaatioo,  on  u- 
ceptional,  kindly  treatniont  of  Mexico  ought  to  be  a  {wr:  . 
tional  policy  on  the  part  of  the  United  Slate*,  for  reaatu, 
M^lf-interest,  apart  from  any  other  motiveii.  What  Mexico  ninn 
ncedit  and  what  she  baa  never  had,  unless  the  present  Admiuij>tratiin 
be  an  excei)tion,  is  a  stable,  good  government.  Without  such  a  gw- 
eriiiuent  the  large  interests  which  citizen*  of  the  United  St; 
acquiring  in  Mexico  are  sure  to  be  ini[>eriled.  Some  eightv  i. 
dollars  of  American  capital  are  understood  to  be  already  repre^ciKol 
in  Mexican  railway  constructions  ;  and  other  large  investments  haif 
undoubtedly  been  made  in  miuing  and  "  ranching "  in  the  couiiry 
Now,  if  history  is  to  repeat  itself,  and  there  are  to  be  further  domestic 
revolutions  and  intestine  strife  in  Mexico,  and  these  American  prop- 
erty interests  or  their  owners  arc,  as  a  consequence,  to  be  arbitrirllv 
or  unjustly  treated — L  e.,  in  the  way  of  confiscations,  or  forced  ron- 
tributions — resistance  will  follow  ;  claims  for  damages  will  l>e  cruteii 
and  pressed  ;  national  intervention  will  be  sought  for,  and,  in  the  |ir««- 
Lent  temper  of  the  American  people,  will  probably  be  granted — with  x 
PpoHsible  sequence  of  war  and  annexation.  Certainly  the  last  thing 
which  the  United  States  would  be  likely  to  tolerate,  woold  be  politi- 
cal chaos,  with  involved  American  interests,  across  its  soathem  bor^ 
dor.  If  it  be  said  that  there  is  no  danger  of  this,  it  should  be  mnta^ 
bered  that  the  present  President  of  Mexico  came  to  his  office  for  lli* 
first  lime  in  1876,  through  successful  rebellion  against  the  rpRulirij 
elected  authorities  ;  during  which  period  the  Vera  Cruz  Kailroad  wm 
destroyed  at  diflferent  points  by  the  revolutionists,  and  all  travel 
throughout  the  country  greatly  interrupted  and  made  dangerous ;  and 
also  that  during  the  last  twelve  months  there  have  been  inoipicAt 
rebellions  against  the  central  authorities. 

But  good  government  in  Mexico  is  a  matter  not  easy  of  attainnwDL 
There  can  be  no  good  government  in  any  country  without  good 
finance,  and  the  finances  of  Mexico  are  always  in  an  embarrassed  oon- 
dition  ;  and  this  almost  necessarily  for  a  variety  of  reasons.  In  thr 
first  place,  as  already  pointed  out,  the  extreme  poverty  of  the  m»a»«, 
the  absence  of  accumulated  wealth,  the  slaggishness  of  all  societarr 
movements,  the  practical  exemption  of  laud  from  taxation,  aiid  tbt' 
adoption  of  a  method  of  taxation  that  blights  the  harvest  that  it  v 
desired  to  gather,  all  render  the  collection  of  an  adequate  annual  mve- 
nue  very  difficult.  Owing  to  the  semi-civilized  condition  of  its  pvoplt. 
Mexico  is  necessarily  obliged  to  support  an  army  nearly  double  that 
of  the  United  States  (45,323  rank  and  file  in  li*83),  to  maintain  sny- 
thing  like  a  permanent  government;  and  the  expenditun- wl'i 
military  establishment  entails  absorbs  about  one  third  t  '  ' 
revenue  of  the  state,  as  compared  with  a  present  d< 
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^Etare  on  tbe  part  of  the  United  States,  of  not  more  than  one 
Hli  of  its  annnal  receipts.* 

^^Kd  a  certain  sense  this  large  expenditure  on  the  part  of  Mexico  is 
^^ftbe  direct  benefit  of  the  United  States  ;  for,  if  Mexico  did  not 
Ibilaiu  reasonable  peace  and  order  throughout  its  great  territory,  the 
Tnited  States,  having  regard  simply  to  its  own  peace  and  interests, 
'oald  have  to  do  it  through  military  rule,  on  certainly  so  much  of 
[jexico  as  is  contiguous  to  the  Federal  dominions. 

Ehere  can  be  no  doubt,  further,  that  there  is  a  powerful  party  in 
CO — the  old  social  leaders,  and  what  considers  itself  the  best  sn- 
laty  of  the  country — embracing  the  Church,  the  notables,  and  persons 
F  irca^tb  and  ancient  lineage  allied  with  Spain — which  is  not  at  all  in 
irtnpAtby  with  the  younger  and  progressive  element  of  the  nation,  and 
illealy  opposes  the  introduction  of  railroads,  and  dislikes  the  United 
tates.  And  this  party  would,  if  it  could,  dominate  the  policy  of  the 
IBCtry  in  all  political  and  commercial  questions.  In  proof  and  illus- 
^feon  of  this,  note  the  following  extract  from  a  recent  article  in  the 
^na.  de  Mi'jico  "  ("  Voice  of  Mexico  "),  an  able  Catholic  daily  pub- 
shed  in  the  city  of  Mexico,  against  thu  policy  of  admitting  American  I 
i{wtallst«  into  the  republic  : 

"  We  combat,"  it  says,  "the  policy  of  libernltsm,  which,  greedy  of  material 
raap«rity,  and  dazzled  by  the  brilliancy  of  North  American  progress,  opens  free- 

Kr«  of  oar  frontier  to  the  capital  of  our  neighbors.  We  do  not  oppose 
rogress,  but  we  ratber  desire  that  it  should  come  by  natural  stops,  in 
I  08  Lbe  peace  and  public  guarantees  re-establish  confidence  and  en- 
Ntragc  the  development  of  the  country's  own  resources.  Without  foreign  capi- 
J  and  without  foreign  labor,  nothing  or  very  little  shall  we  be  able  to  do,  but 
c  oaght  to  refrain  from  culling  in  our  neighbors,  whose  tendencies  toward  ab- 
Tptiuu  are  well  known,  in  order  that  they  shall  decorate  Inxurionsly  our  bouse 
id  then  inst^tll  themselves  in  it  definitely,  relegating  to  as  the  departments  of 
kvUodtf.  Prudent  patriotism  and  good  sense  advise,  therefore,  that  the  co- 
>enUon  of  the  Americans  be  dispensed  with,  although  it  be  at  the  cost  of  ma- 
rial  progreoB." 

On  the  other  band,  the  present  Government  of  Mexico  seems  to  be  ' 

(vating  and  encouraging  every  effort,  that  may  serve  to  strengthen 
Ity  against  the  possibility  of  any  conservative  reaction. 
Thus,  the  attitude  of  the  Government  toward  the  various  Protes- 
Cnt  eects,  which  arc  earnestly  striving  to  gain  a  foothold  in  Mexico  and 
(tend  their  special  theological  views  among  its  people,  is  well  illus- 
'Ated  by  the  following  answer  which  was  returned  some  time  since 
V  t"  '^  .  rnor  of  one  of  the  important  States  of  Mexico  to  a  Prot- 
tf«,  .man,  who  had  made  application  for  military  protection 

^■li«  church,  against  a  threatened  mob  :  I 

^^^■MMttnum  Diililary  force  of  the  United  Ststea  allowed  under  existing  Uws  ia] 
^^H|B^BRied  ottlccrs  >n>l  US.CXH)  eolistcd  men.     The  estimated  cost  of  the  militaiT-l 
HKhmrnt  of  the  I'nitcd  States  for  the  current  fiscal  year,  1880-'87,  exclusive  of  ex- 
^Mnw  (or  public  woikr,  ie  $2a,680,4tf5. 
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"Sir,  I  villiDgly  give  you  the  deoirod  protection,  as  it  U  m^ 
to  nee  that  the  laws  arc  respected  ;  and,  while  I  feul  no  interest] 
«Tw  in  Tonr  reliu-ioax  fortn«  or  opinionji,  we  «re  all  intercstc 
T'  ion  of  a  body  of  clergy  strong  enoogh 

till       .-    ■    :-       :>." 

Whether  the  Catholic  Ohurcb  vill  accommodate  it«elf  to  ' 

Of'         -     '  -  •    •  to  live    : 

civ  •  ration,  i- 

CoDsnl  .Strothcr,  who  has  already  been  often  quoted  as  an  an 

til-:  ■  — -  >•;,  -iiv  oxbibits  the  reJipeotive  attitudes  of  the  ' it 

gi  <•»!  [Kiwrr  and  it^  acknowledged  antagoii: 

m<mt  :  "  Jbi-y  may  bo  illustrated,"  he  says,  "  by  a  glance  at  tb« 
I'laza  of  the  city,  across  au  angle  of  which  the  palace  of  the 
Government  and  the  old  cathedral  ^tand  looking  askance  at  > 
On  ihr  one  band,  at  the  puard-moanting,  the  sorried  lines  ( 
and  tbi>  rolling  dnnns  appear  as  a  daily  reiterated  menaocl 
hig.  On  the  other,  we  might  naturally  expect  to  hear  from ' 
thedral  towent  a  responsive  peal  of  indignant  protest  and  svll 
anoe.  Yet  we  remember  that  it  is  not  the  clergy,  but  the  Gov 
which  holds  the  bell-ropes." 

Now,  why  should  not  the  United   States,  which  heretof^ 
hiftn  so  prompt  to  sympntfaixc  with  and  even  give  material 
people  of  every  Old  World  nationality  ^  _,'  for  fr^edc 

against   oppression — to    Poland,  Greece,   i ^  -.'>.  and    Ireli 

equally  ready  to  sympathize  with  and  help  the  progrettsive  { 
Mexico,  in  the  efforts  they  are  unquestionably  m   '  ,.  pg 

country  in  accord  with  the  demands  of  a  larger  civ ; 

Bnt^  assuming  the  general  concurrence,  on  the  part  of  the] 
of  the  United  States,  in  the  proposition  that  an  exceff' 
treatment  of  Mexico  ought  to  be  a  permanent  policy  <i 
ment,  such  a  proposition,  oven  if  proelaime«l  in  a  joint  rmoij 
both  Huuses  of  Congress,  would  be  little  other  than  an  ei 
acniimcnt,  unless  aciK>mpanied  by  practical  action.     Hut,  lhr«>i 
measorea^  having  t1  •(.•  end  in  view,  it  may  be  3sk« 

tical  action,  not  rej'i  .,  >  the  spirit  of  the  Constitationl 

cedents  and  traditions  of  the  Government  of  the  United  State 
stdtuted  ?  And,  in  answer,  the  following  points  ar«  submitted 
nderatioD  : 

Firxt.  That  theGovcniujent  and  people  of  the  United  Statesl 
do  all  that  can  be  reasonably  asked  of  thorn  to  dijpel  the 
picion,  tluit  now  prevail!*  thn>ughont  Mexico  and  all  Centi 
that  til'  'IS  desire  and  :• 

posses'-  .  Mintries,  and  a 

So  long  aa  this  suspicion  exists,  tbr  influence  of  H 
Mexico  ao'l    ' 
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^^Bed  bj  the  armies  of  the  United  States  in  the  War  of  1847,  as  hereto- 
^■e  proposed,  would  undoubtedly  greatly  contribute  to  dimpel  this 
Hpliog  ;  bat,  apart  from  this,  would  it  not  be  well  for  those  who  are 
^■MUUy  anxious  to  send  the  gospel  to  the  heathen,  to  consider 
^Sillier  it  conduces  to  a  higher  life  and  civilization,  for  two  neigbbor- 
H(  nations  to  live  on  a  basis,  which,  if  made  applicable  to  individual 
^^■■bers  of  the  same  commiuiity,  would  be  regarded  as  akin  to  bar- 
Maw?* 

^mStcond.  The  public  debt  of  Mexico,  which  is  recognized  as  valid, 
V^itstimated  at  about  190,000,000,  and  the  obligations  which  it  en- 
taik  constitute  a  serious  embarrassment  to  the  Government,  and  a 
heavy  burden  upon  the  resources  of  the  country.  Numerous  attempts 
have  been  made  to  fund  it,  with  adequate  provision  for  the  payment 
of  intorest — the  payment  of  the  principal  being  regarded  as  hopc- 
U«a  ;  but  all  efforts  thus  far  have  practically  amounted  to  nothing — a 
■ebeme  by  President  Gonzales  in  1884  for  a  new  conversion,  by  the 
UnM  of  bonds  to  the  amount  of  $86,000,000,  having  well-nigh  occa- 
Moed  a  revolution  ;  not  that  Mexico  wanted  to  repudiate,  but  be- 
mise  th«  whole  measure  was  believed  to  be  tainted  with  fraud. 
And  y<*t  it  stands  to  reason  that,  so  long  as  this  debt  remains  unsct- 
tlod,  unsecured,  and  its  interest  regularly  in  default,  Mexico,  as  a 
liation,  can  expect  but  little  credit,  no  sound  finance,  and  no  sound 
gOTorament.  And,  imperative  as  is  the  problem,  there  seems  but  little 
present  chance  for  Mexico  to  solve  it.  The  United  States  could,  how- 
ever, easily  accomplish  it.  With  its  interest  guaranteed,  the  Mexican 
debt  could  undoubtedly  be  funded  at  from  two  to  two  and  a  half  per 
j^t  interest,  involving  an  annual  charge,  say,  from  $1,800,000  to  $2,- 
B  than  what  is  almost  annually  wasted  on  river  and  harbor 
aenta  that  subserve  only  private  interests  ;  and  not  much 
tnora  than  tiie  four  leading  railroads  of  the  Northwest  have  this  year 
(1886)  decided  to  add  to  their  annual  interest  charges,  for  the  purpose 
of  cztcnilcd  constructions  over  territory  that  can  at  present  return  but 
Bule  remunerative  business.  Is  it  a  sum  too  great  for  the  American 
i|K>l«  to  pay.  If  it  will  help  to  give  good  government  to  a  contigaous 
^Hitory  nearly  as  large  as  all  of  the  United  States  east  of  the  Missi»- 

I^Tbat  such  a  proposition  is  likely  to  be  scouted,  in  the  first  in- 
Rtancc,  by  the  American  public  is  to  be  anticipated.  "  Have  we  not 
debtA  enough  of  our  own  to  pay,"  it  may  be  asked,  "  without  looking 

*  In  l^TS,  Hon.  John  T.  Morgan,  United  States  Senator  from  Alabama,  rcco^izing 
lh*  iiDpoii&ncc  of  thit  matter,  and  after  thus  ezprcssiDg  himself  in  a  spccvh — "  Mexico 
ll  pot  dcvtiiulc  of  a  cause  to  look  with  jealous  eye  upon  the  people  of  the  United  States, 
wUIc  vo  00  our  part  hare  the  greatest  reasons  for  treating  her  •*  ith  a  generous  and 
aigBBiui.  ::  " — proposed  "that  the  United  States  should  solemnly  covenant,  not 

%  Aam^  '.nt  liniitii  of  Mexico,  nor  to  consent  to  their  being  changed  bj  an; 

iMti'ir. "    Ttio  proposition,  bowerer,  did  not  attract  an;  attention,  or  lead  to  an; 


«a(.  xxiz. — S9 


THR  POPULAR  SCIENCE  MONTHLY. 


after  thoM  of  utbor  people  ? "     But  let  us  r«a*oa  %  little.  J 
doubted  that,  after  the  termination  of  our  lato  civil  w 
8tat«8  would  have  practically  enforced  against  the  Maximilij 
r^  'it  hc«n  necessary,  that  phase  of  the  MoonM  d 

u  ^   that  European  political  jurisdiction  shall  not 

larg(yd  on  this  continent  ?  Fortunately,  Mexico  waa  able,  ov 
patriotism  and  fuicrifice,  to  protect  itself  against  the  encroachi 
foreign  powers  ;  and  thas  saved  the  United.  State*  from  a 
that  would  bavo  permanently  increased  the  burden  of  its  d 
many  tiroes  two  million  dollars. 

Again,  the  demands  of  the  world's  commerce,  for  tbe  estabE 
of  Dp  1   cheap  methods  of  trane>it  across  tbe  narrow 

Soatl '  ICO  and  Central  America  which  separates  the  two 

arc  being  recognized ;  and  new  routes  supplying  such  oondil 
no  distant  day,  aro  certain  to  be  established.  European 
over  them  i»,  however,  repugnant  to  the  sentiment  of  the 
StatcK,  and,  if  attempted,  will  probably  be  contested  ;  and 
turn,  if  anything  more  than  words  of  protest  are  to  be  uw4 
formidable  military  and  naval  demonstrations  and  large  expcsi 
Tlie  people  of  the  United  States  might,  however,  well  he 
embarking  in  such  an  enterprise,  in  view  of  the  fact  that  t 
tbeir  forces  would  have  to  especially  encounter  and  most  drvad 
be  one  against  which  neither  coumgc  nor  skill  would  avail ; 
ail  the  low,  tropical  rrgjons  of  Central  America,  where  the 
interocennio  transit  have  got  to  be  constructed,  the  climate 
acclimated  persons  is  most  deadly — in  proof  of  which  the 
mortality  of  Vera  Cruz,  San  Bias,  and  the  line  of  the  Panarai 
may  be  cited  ;  as  well  as  the  horrible  historical  experience 
forces,  which  the  North  American  colonics  sent  in  1741  to  co^ 
with  Admiral  Vernon's  expedition  to  Carthagena  and  the 
**Darien"  (Panama).  But  Mexico  is  a  nation  of  soldiei^^l 
proper  kindly  relations  were  to  be  established  between  tli^lH 
tries,  the  United  States  could  confidently  rely  on,  or  employ  tbe 
climated  troops  of  the  former,  to  guard  any  transit  routes  from 
appropriation  and  control ;  even  if  a  desire  on  the  part  of  the 
of  Mexico  and  Central  America  to  preserve  the  integrity  of  Ihi 
territories,  was  not  sufficient  to  prompt  them  to  defensive  acti 
kindly  relations,  between  nations,  are  not  to  be  established 
and  under  the  pressure  of  a  one-sided  necessity  ;  and  natiooi^ 
as  men,  "gain  doubly  when  they  make  foes  friends." 

Third.  The  commercial  relations  of  the  United  States  with 
•re,  to  all  intents  and  purposes,  comprised  in  and  identical  i 
■ystem  of  r.iilroiids  which  American  capital  and  enterprise  bai 
diioed  into  the  litter  country.  Their  intro<luction  had  constttt 
last  and  the  greatest  revolution  that  Mexico  has  experienced  si 
achievement  of  her  independence ;  for,  with  the  means  wbi 
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B  for  Uio  first  time  afforded  the  central  Government  for  quick  and 

IoommuDicatioii  between  the  remote  portions  of  the  republic,  a 
government  and  a  discontinuance  of  internal  revolts  and  dis- 
loes  have  for  the  first  time  become  possible.  Thus,  to  illustrate: 
ibaa,  an  important  center  of  population,  is  distant  a  thousand 
»  or  more  from  the  city  of  Mexico;  and  between  the  two  places, 
ddilion,  a  somewhat  formidable  desert  intervenes,  of  about  a  hun- 
i  miles  in  width,  and  over  which  the  Mexican  Central  Railroad 
m  arc  obliged  to  carry  a  water-supply  for  their  locomotives.  P*re- 
is  to  18S3,  if  a  revolution  broke  out  in  Chihuahua,  the  most  ready 
bod  of  communicating  intelligence  of  the  same  to  the  central  Gov- 
Bnt  would  have  been  to  send  a  man  on  foot,  probably  an  Indian 
|er.  If  the  messenger  averaged  fifty  miles  a  day,  twenty  days 
dd  have  been  consumed  in  reaching  the  city  of  Mexico,  and  from 
K  to  six  weeks  more  at  the  very  least,  would  have  been  required  to 
Wxix  a  corps  of  trained  soldiers  from  the  capital,  or  some  interme- 
e  point,  to  tiie  scene  of  the  disturbance.  But  before  this  the  revo- 
imiata  would  have  had  all  the  opportunity  for  levying  forced  loans 
Ureet  plunder,  or  the  gratification  of  private  animosities,  that  their 
rta  ooald  desire.  And  it  is  altogether  probable  that,  in  a  majority 
neb  cases,  political  grievances  were  merely  alleged  as  a  pretext  for 
%  defense  of  plunder  ;  and  it  is  a  wonder  how,  under  snch  circnm- 
loet,  there  could  be  any  desire  for  or  expectation  of  accumulation 
nigh  production,  and  that  universal  barbarism  did  not  prevail.  But 
r,  under  the  railroad  and  its  accompanying  telegraph  system,  if  any- 
y  makes  a  pronunciamiento  at  Chihuahua,  the  Execntive  at  the 
'  of  Mexico  knows  all  the  particulars  immediately  ;  within  a  few 

■  %  trained  regiment  or  battalion  is  on  the  spot,  and  all  concerned 
■o  summarily  treated,  that  it  is  safe  to  say  that  another  similar 

DO  will  not  soon  be  required  in  that  locality.  The  new  railroad 
atructions  were,  therefore,  absolutely  essential  to  Mextfo  as  a  con- 
on  for  a  healthy  national  life,  and  the  country  could  well  afford 
malce  great  sacrifices  to  obtain  and  extend  them,  apart  from  any 
■iderations  affecting  trade  development. 

Bat  the  American  railroads  in  Mexico  have,  in  addition,  already 
e  much  to  arouse  the  most  stubbornly  conservative  people  on  the 
>  of  the  globe  from  their  lethargy,  and  in  a  manner  that  no  other 
rumcntaiity  probably  could  have  effected.  When  the  locomotive 
;  appeared,  it  is  said  that  the  people  of  whole  villages  fled  affrighted 
n  their  habitations,  or  organized  processions  with  relipfious  emblems 
boly  water,  to  exorcise  and  repel  the  monster.  During  the  first 
■tf  the  experience  of  the  Mexican  Central,  armed  guards  also  were 
Pfeered  an  essential  accompaniment  of  every  train,  as  had  been  the 
I  on  the  Vera  Cruz  Railroad  since  its  opening  in  1873.    But  all  this  is 

■  matter  of  the  past ;  and  so  impressed  is  the  Government  with  the 
^^aoe  of  keeping  its  railroad  system  safe  and  intact,  that  the  Mexi- 
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uui  CoDgTBM  reoonilj  dMrrcod  iDstAnt  ezecation,  witbnat  sny  fomfl 
■rial,  to  anj  one  caught  in  the  act  of  wrecking  or  robbiog  a  (lu^ 
nfaat  any  improved  methods  of  intcroommnnicalion  b«tWMn  ^iftnaC 
k«oplp.  or  coantrics — common  ronds,  rejatelg,  railroada,  orTeIuclM,cr 
rlbe  like — increase  the  pro<luctian  and  exchange  of  oommoditiea,  is  k- 
eepted  aa  an  economic  axiom.     Hut  there  ooald  be  no  more  rtrikiag 
Land  practical  illustration  of  this  law,  than  a  little  reoent  cxperi' 
Fthe  line  of  the  Mexican  National  Railroad.     The  coni-cn>p,  w 
the  main  reliance  of  the  people  tiring  along  the  preeent  sont'ii 
tension  of  this  road  for  food,  had  for  scTcral  yean  |»rior  t4>  18tSu  ijiuc^i 
by  rcaion  of  drought ;  and,  under  ordinary  oironmrtaaflei^  great  mi* 
Li'ering  through  starvation  would  inevitably  have  ensacd.     The  dv 
raves,  however,  soon  learned  that  with  the  railroad  had  come  a  rtadj 
pnarkot,  at  from  two  and  a  half  to  three  cents  per  poond,  for  the  fiUr 
Hmown  a<:  '-  the  prodnrt  of  a  species  of  agave,  wbidi  gromtn 

rgrealabu:  \n  the  raountainons  regions  of  their  section  of  eooA' 

try,  and  which  has  recently  come  into  extensive  use  in  Europe  and  the 
United  States  for  the  manufacture  of  brushce,  ladies'  eonets,  mala, 
cordage,  eta     And  so  well  b.tve  they  improved  their  knowledgt  aad 
^opportanities,  that  the  quantity  of  ixtle  transported  by  the  Meskn 
'l^ational  Railroad  has  risen  from  224,788  pounds  in  I88S  to  70IVS4I 
in  1883;  to  3,408,407  in  1884;  and  8,531,105  in  the  first  sereo  mouik 
Lof  1885  ;  while  with  the  money  proceeds,  the  producers  hare  been  sble 
rto  buy  more  corn  from  Texas  than  they  would  have  obtained  had 
their  crops  been  successful,  and  have  had,  in  addition,  and  probahl; 
I  for  the  first  time  in  their  lives,  some  surplus  cash  to  expend  fn: 
'porposes.     What  sort  of  things  these  poor  Mexican  people  w<:i; 
if  they  could,  was  indicated  to  the  writer  by  seeing  in  the  hut  of  a 
laborer,  on  tlie  line  of  the  Mexican  Central  Railroad — a  place  d««'V  *     ' 
almost  every  comfort,  or  article  of  furniture  or  conrenienee — a 
new,  small  kerosene-lamp,  than  which  nothing  that  fell  under hb obsep 
ration  in  Mexico,  was  more  remarkable  and  interesting.     KemarkaUc 
and  interesting,  because  neither  this  man  nor  his  father,  possibly  liiKe 
the  world  to  them  began,  had  ever  before  known  anything  bet" 
a  blazing  brand  as  a  method  for  illumination  at  night ;  and  bo'i 
had  either  the  knowledge,  the  desire,  or  the  means  of  obtatBiag  anj- 
thing  superior.     But  at  last,  through  contact  with  and  emptoymeotoa 
the  American  railroad,  the  desire,  the  opportunity,  the  IneaIl8toft^ 
chase,  and  the  knowledge  of  the  simple  mechanism  of  the  lamp,  lu^ 
come  to  this  humble,  isolated  Mexican  peasant ;  and,  ont  of  lb«  "^'^ 
of  progress  thus  spontaneously,  as  it  were,  developed  by  the  v. 
may  come  influences  more  potent  for  civilization  and  ibo  clnTatiwaot 
humanity  in  Mexico,  than  all  that  church  and  state-  havo  b«m  ibl«  Vi 
effect  within  the  last  three  centuries. 

T"  ■         11  and  extension  of  the   '■  -,--!i] 

into  iiiandod  the  almost  nniv  ■•...;  .;   i  .-.■  i-.'-'i- 
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^^Ec  United  Slates.  It  was  regarded  as  a  measure  in  tlic  interest  of 
^^BlizatioD,  and  as  likely  to  be  mutually  and  largely  beneficial  to  the 
Htole  of  both  nations.  But  for  the  United  States  and  Mexico  to 
^Botain  tbeir  present  tariff  restrictions  on  the  international  trade  of 
Im  two  countries,  is  to  simply  neutralize  in  a  great  degree  the  effect 
of  the  railways  ;  and  create  conditions  so  antagonistic  to  the  idea 
l^aob  s  railway  represents,  that  the  inyestment  of  a  large  amount  of 
^Ky  in  their  construction  by  citizens  of  the  United  States  under  ex- 
isting circa mstances,  would  seem  almost  akin  to  dementia.  For  it 
Diwt  be  obvious  that  these  restrictions  produce  exactly  the  same  re- 
mit aa  if,  after  the  railways  had  been  completed,  an  earthquake  had 
thrown  up  a  ridge  directly  across  the  lines,  so  steep  and  precipitous  on 
the  northern  side  as  to  add  from  thirty  to  forty  per  cent  to  the  cost 
gf  all  merchandise  passing  from  the  United  States  into  Mexico,  and  so 
'  raorc  difficult  of  ascent  on  the  southern  side  as  to  add  some 
per  cent  to  the  cost  of  all  goods  passing  from  Mexico  into  the 
United  States.    And,  if  such  a  physical  calamity  had  actually  occurred, 

Katoc^bolders  might  reasonably  doubt  whether  the  lines  were  worth 
nting.  But,  at  the  same  time,  if  there  are  any  who  expect  that 
le  would  immediately  and  largely  increase  between  the  two  countries 
if  all  tariff  restrictions  were  mutually  abolished,  they  are  certain  to  be 
iiiappointcd.  A  large  proportion  of  the  people  of  Mexico — possibly 
iiiij.  ■  -  —will,  for  the  present,  buy  nothing  imported,  whether  there 

ilia  ^  -riff  or  no  tariff — not  because  they  do  not  want  to,  but  because 
ibey  mre  so  poor  that  they  can  not  buy  under  any  circumstances  ; 
whUe  tLe  limited  wealthy  class  will  buy  what  they  want  of  foreign 
prodacta,  irrespective  of  high  duties.  Again,  the  internal  trade  or  dLs- 
txibation  of  merchandise  in  Mexico  is,  furthermore,  largely  in  the  bands 
nf  the  Germans  and  English,  who  learn  the  language  and  conform  to 
ibe  customs  and  prejudices  of  the  country  much  more  readily  than  the 
j^Barioans.  They  naturally  prefer  the  products  of  their  own  coun-., 
Bmi;  aad  German  manufactures  have  been  especially  popular, "  because 
^jarc  as  cheap  as  they  are  poor"  ;  and  the  advantage  of  paying  more 
Tor  what  will  last  longer  is  something  very  difGcult  to  impress  upon 
ihe  ordinary  Mexican.  Another  matter  which  practically  works  against 
the  extension  of  trade  with  the  United  States  is,  that  American  houses 
will  not  sell  their  goods  on  the  long  credits  demanded  by  Mexican  pur- 
bbascrs.  A  gentleman  conversant,  through  long  residence  in  Mexico, 
ifaas  writes  in  respect  to  this  matter  :  "  It  is  a  serious  mistake  to  look 
upon  Mexican  credit  as  something  to  be  let  alone.  I  can  say  with  con- 
fidence, after  diligent  investigation,  that  mercantile  credit  in  Mexico 
will  average  op  as  satisfactory  as  in  the  United  Slates.  Among  the 
lar]ge  mercantile  bouses  in  the  interior  of  Mexico,  as  well  as  the  im- 
portcm,  and  the  large  sugar,  grain,  cotton,  and  cattle  raisers,  the 
moral  ^ense  in  a  square  business  dealing  is  as  keen  and  as  just  and 
janxnuiblo   as  among  the  general  run   of  customers  in  the  United 
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Btatan*  Tbej  are  slow,  but  |ny  tbeir  bills,  nutke  few  bosiaeas  eomtno*  ^ 
Bm^  and  stUi  fewer  failares.    From  sctaal  inspection  of  books  of  Ui|^J 
bouses  in  Mexico,  exhibiting  aocounta  of  a  series  of  years,  I  foaod  lli^H 
pjgbtjr-firo  to  ninety  per  cent  of  long  credit  sales  were  paid  in  ^m^k 
■loi  one  American  business  man  in  five  hoodred  will  snccvcd  in  Meql^ 
■o,  for  tlte  M>t«  reason  that  ho  attempts  to  force  hia  own  ti\. 
Mnethoda  upon  a  people  whose  habits  and  ways  are  tho  antipodes  ^-^  ^., 
own.     Our  manncru  are  not  in  accord  with  the  extreme  politeness  and 
■poosideration  to  be  found  in  Mexico.     Husiness  is 
ftuia  of  feeling  and  sentiment,  and  cstabliabed  ac^i 

has  tine  nor  money  the  transcendent  value  that  it  has  with  ua."    It 

ui  stao  interesting  to  note  here,  that  for  these,  or  some  other  reaseo^ 

PiMie  are  comparatively  few  Jews  in  Mexico,  and  that  as  a  race  tbey 

do  not  seem  to  fancy  the  country,  either  as  a  place  of  residence  or  for 

wjhe  transaction  of  buKiness. 

■  Uut,  notwithstanding  all  these  obstacles  to  the  extension  of  ttadt^ 
the  advantages  from  commercial  intercourse  with  Mexico  are  all  oa  ths 
side  of  the  United  ^^t3tcR.  Commerce,  in  establishing  a  course  betweea 
any  two  points,  always  follows  the  lines  of  least  resistance.  And  to- 
day, '■  ■'lishmenlof  railway  lines,  which  furnish  ample, 
rapid,  ly  cheap  facilities  for  transportation  beCwccB  ibe 
interior  of  Mexico  and  such  great  commercial  and  manufactaring  e»> 
tcrs  as  Chicago,  Cincinnati,  St.  Louis,  and  Kansas  City,  the  easiect 
movement  for  the  commcroe  of  Mexico  is  by  and  through  the  L'nittd 
States.  One  demonstration  of  this  is  to  bo  found  in  the  fact  that  the 
Mexioan  Central  Railroad  now  carries  considerable  freight  that  comrs 
to  New  York  by  European  steamers,  and  is  thence  transported,  in  bomL 
by  rail  directly  through  to  Mexico;  to  which  it  may  be  " 
$.'iOO,000  of  this  freight,  during  the  past  year,  is  un«i 
been  English  agricultural  machinery,  which  has  been  bought  in  prof- 
orenc^c  to  tho  world-wide  famous  American  farm  machinery  and  impl» 
mcnts,  and  carried  past,  as  it  were,  the  very  doors  cf  the  Amoricsa 
competing  factories  I  For  such  a  singular  result  there  arc  two  ex- 
plaaations.     One  is,  that  not  only  in  Mexico,  bat  in  all  the  Central  aoil 

*  Ooiuul-Ocncnl  Sutton,  of  Matamoru,  Xe\\»  tho  followiDg  ftor'  >e 

ijood  (aith  in  •  mcrontilo  trsnuactioii  of  tlic  ranchfrot  of  Nonhrru  y.  u- 

lan  <tf  which  were  Uctailci]  to  him  bj  the  parties  concerned  :  "  A  GmiMii  hmta*  In  itttcrior 
Ucxioo  cnntrsatod  for  the  purchase  of  two  hundred  mulc-colta,  to  be  dfUfCffd  •  yru  fol- 
lowing ;  anil  pajmcnt,  at  the  rat«  of  twratj  dollars  a  pair,  wu  made  ia  ulfanea    A  jwt 
clapsfd,  and  the  mules  were  not  delirered.     The  head  »t  the  bouse  would  Bol,  howiiw. 
allow  any  mcsMig*  of  inquirr  or  reniindpT  to  be  nvnt,  but  remained  qaict.     A  ftu  aftK 
the  stipulated  time,  tlio  ranchrrot  oaniD  in  with  the  niutp*.     There  bad  ti4«Mt  a  £«alM 
and  a  drought,  which  had  killol  the  oolts  the  Oral  ^nar,  and  this  was  the  r«asoa  awt|;nrd 
for  not  oomine  according  to  agreemvul.     Tbr;  sent  no  won),  bvcatuo  It  «m  «o  far,  aai 
thejr  did  not  renicrobor  the  name,"     Whrn  ibv  Oru  a>unt«<l  tbo  mnlca,  the;  fonnd  tkM 
IAtm  had  b««a  brought  for  each  pair  alipulated  and  paiii  for ;  wUch  waa  Uie  war  dw 
fuastsmil  qolotl/  scMlod  for  thoir  unaToidable  breach  of  canlraet. 
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^^pth  American  coantrics,  tho  English  and  the  German  nicrchanta  talcM 
IPcial  pains,  not  only  to  adapt  their  merchandisu  to  the  peculiar  tastes 
a/  Ihu  people  with  whom  they  wish  to  deal,  but  also  to  cultivate  their 

S-wtll.  The  representatives  of  the  United  States,  as  a  general  rule, 
iithcr.  Another  explanation  is  that  our  European  competitors  in 
gn  trade  recognize  at  the  outset,  and  at  all  times,  that  trade,  es- 
peeiftlly  when  involving  radical  innovations  on  old-time  precedents 
ind  nsages,  is  not  of  spontaneous  growth,  but  has  got  to  be  cultivated  ; 
tiwi  it  is  a  system  in  which  product  is  to  be  given  for  product,  and 
Wrrice  for  service,  and  therefore,  from  its  very  nature,  can  not  be  a 
"oae-sided  business."  Accordingly,  the  German  and  English  mercbanta 
a  Mexico  take  in  exchange  for  such  wares  as  they  desire  to  sell,  and 
It  a  certain  price,  whatever  the  Mexicans  have  to  offer  of  their  prod- 
tcta.  The  American  merchant,  on  tho  other  band,  finding  that  the 
IMunercial  policy  of  his  country  is  based  on  the  assumption  that  such  , 
Isystcm  of  exchanges  is  not  desirable,  and  that  its  cxiisting  laws  make  ' 
vciprocal  trade  difficult,  does  not  seem  even  to  attempt  it.  And  in 
KKmection  with  this  subject  it  may  be  stated,  that  during  recent  years 
German  merchants  have  bought  merchandise  in  New  York,  which 
American  manufacturers  have  acquired  particular  advantages  in  pro- 
lacing,  shipped  the  same  to  Hamburg,  and  after  ro-cxporting  to 
Kflxico,  sold  them  at  cheaper  rates  than  any  American  engaged  in 
Imct  trade  could  afford  to  offer  I     How  such  a  result,  which  on  its 

Iaecms  so  mysterious  and  paradoxical,  is  accomplished,  may  be 
explained  by  example.  Thus,  the  German,  who  has  become  thor- 
ly  conversant  with  Mexican  methods  of  doing  business,  could  sell 
laj  $8,000  worth  of  American  cottons,  furniture,  sewing-machines, 
md  the  like,  at  cost,  or  possibly  even  less  than  cost,  because  bis  system 
it  wUing  is  to  exchange  them  for  $3,000  worth  of  Mexican  products, 
rbich  be  can  afterward  sell,  it  may  be,  at  $.5,000,  or  a  sum  which 
rould  give  him  a  fair  return  for  all  his  risks  and  for  long  credits,  and 
I  reimburse  him  for  all  the  expenses  of  extended  transportation. 
the  Mexicans  are  contented  with  their  share  of  the  transaction, 
ftuso  nothing  better  is  offered  to  them. 

The  annual  value  of  the  total  import  trade  of  Mexico  is  probably 
[in  excess  of  $35,000,000  ;  of  which  the  United  States  already  con- 
a  large  proportion.  Thus,  for  the  year  1883,  the  returned  value 
merchandise  exported  from  the  United  States  to  Mexico  was 
1,687,630;  of  which  $14,370,992  was  "domestic,"  and  $2,216,638 
•foreign"  merchandise.  This  was,  however,  a  year  of  very  active 
■ailroad  construction,  with  an  abnormal  employment  of  Mexican  labor, 
ind  large  disbursements  of  American  capital  in  tho  country.  Sinoe 
Imo,  there  has  been  a  marked  falling  off  in  exports  from  the  United 
Kes  (less  than  $13,000,000  in  1884),  which  has  been  attributed 
^■iy  to  tbo  withholding  of  orders  in  anticipation  of  the  ratification 
^■oomineniial  treaty  between  the  two  countries,  and  partly  to  the 
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great  '1  ■>  of  business  cotiseqaont  on  the  Urge  doclino  in  tin 

price  t'l   - 

That  the  ratification  of  tiie  contemplatod  treaty  for  cotnmcnuiil  n> 
ciprocity  between  the  United  States  and  Mexico  would  havo  iuorcMcdUi 
iwme  exl^-nt,  and  perhaps  considerably,  the  volume  of  American  exporU, 
can  not  be  doubted.     Thus,  for  example,  there  are  no  articles  of  wfaidi 
Mexico  stands  in  greater  need  than  wagons  and  cart«,  barbed  fcB<» 
wire,  and  petroleum  and  its  derivatives  for  warming  and  lighting.   Is 
respect  to  the  two  first  name<l,  the  existing  Mexican   tariff  b  ahaoit 
prohibitory,  and,  as  a  consequence,  it  is  asserted  that  there  u  not  a 
respectable  vehicle  in  any  of  the  frontier  towns  of  Mexico ;  aad  M 
meaiiB,  in  the  absence  of  wood,  of  supplying  a  proasing  Btid  inaearisg 
need  for  fencing  on  the  great  hacUnda* ;  while  the  cost  of  all  petrtK 
lenm  products  is  so  much  enhanced,  as  to  greatly  restrict  their  coo- 
sumption  for  illumination  and  almost  entirely  preclude  their  use  for 
warming,  and  this  in  a  country  destitute  in  groat  part  of  any  cheap 
natural  supply  of  either  wood  or  coal.    The  removal  of  all  duties  on 
the  import  of  merely  these  few  articles  into  Mexico,  as  wa*  !irnv!i5i>! 
in  the  proposed  treaty,  and  their  consequent  very  great  cii' 
would  therefore  have  been  a  boon  to  tbe  people  of  Mexii  > 
would  not  havo  failed  to  take  advantage  of  to  the  utn. 
their  ability  ;  and,  for  meeting  any  demand  thus  created,  the  manu- 
facturers of  the  United  States  would  have  nothing  to  fear  from  any 
foreign  competitors. 

On  the  other  hand,  the  arguments  that  have  thus  far  proved  most 
potent  in  preventing  the  ratification  of  such  a  treaty,  on  the  part  of 
the  United  States,  have  been  based  on  the  assumption  that  tlie  frae 
importation  of  Jlexican  raw  sugars  and  unmanufactured  lobaceOi 
would  prove  injurious  to  the  American  sugar  and  tobacoo  interests. 
But  the  entire  fallacy,  or  rather  utter  absurdity,  of  such  assumptioas 
would  seem  to  be  demonstrated  :  First,  in  respect  to  •  '  •■  tli* 

fact  that,  with  unrefined  sugar  selling  in  Mexico  for  .i  .ilicr 

price  (from  twelve  to  twenty-four  cents  retail)  than  the  same  artid* 
in  the  United  States,  there  have  not  yet  been  sufficient  indaceoveiiti 
held  out  to  Mexican  capital  and  labor,  in  the  way  of  profit,  to  tem}<l 

*  now  grcntl}-  the  depreciation  of  iilv«r  affects  tbe  barincM  intcrMta  of  ■  vmOrj 
Eke  Mexico,  which  not  only  uses  a  silver  currcncj  almost  cxclusirclT,  but  aUo  Ttlie*  en 
■ilver  at  one  of  iu  chief  exports  (i.  c.,  for  the  pajmeot  of  Imports),  is  ahoim  bf  tim  nr- 
aumetancc  that  the  Directors  of  the  Vera  Cruz  and  CitT  of  Mexico  ItiUroail  itporttj  •! 
(beir  annual  mccling  in  Ixindon,  on  the  Sfith  of  May,  IS80,  that  the  loss  of  tb«  oomptaT 
in  cichsnpc  for  the  half-year  ending  December  SI,  1885,  waf  jES(»,Mt;  on  the  prj» 
earnings  for  tlie  same  period,  of  £302,134.  They  further  add:  "The  aTcra;;c  rata 
ehange  fell  during  tbe  half-year  from  41-46<f.  per  dollar,  at  which  it  atood  at  tb* 
Jnne  19S0,  to  4(.)-4Bt/.  and  since  Uie  beginning  of  the  current  half-year  (1884) 
baa  further  fallen,  and  at  the  present  time  Is  38-7M.  On  r<]i)al  rcmittmoccs 
year  previously,  when  the  average  rate  was  42-89,  tbe  low  wooM  hare  been  only  tHJM^ 
and  thus  an  luldilional  burden  of  i.'7,U78  has  been  impowd  oa  Ik* 
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^^^Hfe  fnlly  cmppl}*  to  the  <lome<iitic  demand  of  the  country  for  sugar 
^^^■k^jdaNUbtc-dly  great  natural  resources— ^/fre  and  a  Aa(/' dollars' 
^^PHU^^V  having  been  exported  from  the  United  States  into 
^^■Kico  in  18^8,  for  every  one  dollar's  worth  imported  during  the  same 
^■r  from  Mexico  into  the  I'nited  States  ;  and,  fcnmdlij,  in  respect  to 
^Puco,  by  the  leRtimony,  based  on  careful  investigation,  of  seme  of 
Me  best  manufacturing  authorities  in  the  United  States,  that,  while 
lb*  beat  grades  of  tobacco  for  cigar  purposes  can  now  be  raised  in  the 
United  States  at  from  ten  to  fifteen  cents  per  pound,  the  cost  of  Mesi- 
MB  tobacco  of  a  corresponding  quality  ranges  from  twenty-five  to  fifty 
wot*  per  poand.  It  ia  difficult  to  see,  therefore,  what  valid  objections 
'rom  merely  trade  considerations  can  be  oflForcd  to  the  consummation 
if  sacb  a  measure  on  the  part  of  the  United  States,  or  to  affirm  which 
H  tiie  two  conntrios  would  be  the  greatest  gainer  from  the  adoption 
►f  each  a  policy.     Nay,  more,  it  M-ould  be  difficult  for  any  one  to 

E,  wherein  anything  of  commercial  or  industrial  disadvantage 
1  accrue  to  the  United  States,  even  if  it  were  to  allow  every 
■tic  product  of  Mexico  to  bo  imported  into  her  territory  free 
all  import  taxes  or  restrictions — articles  subject  to  internal  revc- 
taxes  in  the  United  States  being  manifestly  excepted — with- 
a«king  any  like  concessions  from  Mexico  in  return.  Such  a 
(ition  may  at  first  seem  preposterous,  but  let  ns  reason  a  little 
lat  it.  In  the  first  place,  it  is  exactly  the  policy  which  Great 
lidlalQ  now  offers  to  Mexico.  Can  the  United  States  afford  to  bid 
K  for  the  trade  of  the  American  Continent  than  her  great  commer- 
Ru  rival  ?  Again,  Mexico  wants,  or  is  likely  to  want,  everything 
irbich  the  United  States  especially  desires  to  sell,  and  the  only  draw- 
back to  a  great  extension  of  trade  between  the  two  countries  is  the ' 
JJHk  of  ability  on  the  part  of  Mexico  to  pay  for  what  she  wants. 
^B  ibis  inability  at  the  present  time  is  very  great,  A]»art  from  the 
pneioaa  netals,  the  quantity  and  value  of  domestic  merchandise  which 
can  export  to  pay  for  such  foreign  products  as  she  may  de- 
as  already  pointed  out,  are  comparatively  small,  and  consist^ 
txr.lusively  of  the  most  crude  natural  products.  For  the  year 
irly  eleven  twelfths  of  all  her  exports  consisted  of  the  ixtlo 
beniqucn  fibers ;  woods,  mainly  dye  and  ornamental ;  coffee, 
p«nd  skins,  vanilla,  horse-hair,  catechu,  and  sarsaparilla.  Not- 
nding,  also,  that  Mexico  is  an  agricultural  country,  she  does 
produce  sufficient  material  (cotton  and  wool)  to  keep  her  small 
vXtcT  of  textile  factories  in  operation  ;  but  imports  about  three 
ba  of  her  raw  cotton  from  the  United  States  (5,877,000  pounds 
1886),  and  a  considerable  portion  of  her  wool  from  Australia. 
What  Mexico  would  sell  to  the  United  States,  if  all  tariff  restric- 
iioBfl  were  removed  from  her  exports,  would  bo  such  crude  materials 
M  have  been  specified — all  articles  of  prime  necessity  to  the  American 
amufacUmsr.     Reduced  to  terms  of  labor,  the  exchanges  would  sub- 
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stantially  be  the  product  of  twelve  hours'  hand-labor  in  Slexico  for  one 
hour's  labor  with  machinery  in  the  United  States.  A  Conituittce  of 
Ways  and  Means  of  the  United  States  House  of  RepresontatiTea  of 
the  Forty-ninth  Congress  have  reported  adversely  to  the  r.'\tificalion  of 
a  coramcrcial  treaty  with  Mexico,  mainly  for  three  reasons  :  J^irxt,  be- 
cause Mexico  is  so  poor ;  second,  because  "  the  American  citizen  tiring 
in  Mexico,  and  pursuing  the  peaceful  avocations  of  industrj*  and  com- 
merce, is  without  adequate  protection  to  life  and  property  ";  third,  be- 
causo  "  to  speak  of  permanent  and  desirable  commercial  relations  with 
a  government  and  people  so  estranged  from  us  in  sentiment  is  without 
promise  of  substantial  and  successful  results."  The  first  of  the  rea- 
sons is  economic,  the  second  political,  while  the  third,  having  due  re- 
gard to  its  meaning,  may  be  well  termed  "Mongolian";  and  all  are 
unsound.  The  poor  countries  are  the  very  ones  with  which  it  is  espe- 
cially desirable  that  the  United  States  should  cultivate  trade,  for,  if 
the  volume  of  trade  be  small,  the  profit  of  such  trade  is  largo — as  is 
always  the  case  where  the  results  of  rude  or  hand  labor  are  exchanged 
for  machinery  product.  If  the  facts  constituting  the  basis  for  the 
second  reason  are  as  alleged,  commercial  isolation  and  restriction  are 
no  remedy  for  them.  Commercial  intimacy  between  nations  is  always 
productive  of  political  good-fellowship,  as  isolation  and  restriction  are 
of  enmity  ;  and  for  promoting  amity  with  Mexico  the  modern  drummer 
is  likely  to  prove,  for  the  present,  a  far  better  missionary  than  either 
the  diplomatist  or  the  soldier  ;  and,  as  for  the  third,  one  might  think 
that  a  precedent  had  been  borrowed  by  the  committee  from  Chios, 
where  commercial  intercourse  with  the  United  States  itself,  in  com- 
mon with  Europe,  was,  until  very  recently,  combated  od  tbo  groand 
that  the  inhabitants  of  these  countries  were  "  foreign  devils,"  with 
whom  the  enlightened  Chinese  ought  not  to  be  brought  in  contact. 

Such,  then,  in  conclusion,  are  the  views  of  the  writer  respecting  the 
present  and  future  relations  of  the  United  States  to  Mexico.  If  he 
has  offered  anything,  in  the  way  of  fact  or  argument,  which  may  in- 
duce a  belief,  by  people  of  the  former,  that  the  subject  is  worthy  of  a 
larger  and  more  kindly  consideration  on  their  part  than  it  has  hitherto 
received,  he  will  feel  that  his  "  Economic  Study  "  baa  not  been  wholly 
unsatisfactory. 


THE  EXTENSION  OF  SCIENTIFIC  TEACHING.' 

Br  Pbotusoh  T.  II.  nUXLET. 

ONCE  more  reverting  to  reminiscence,  the  present  state  of  scicotii 
education  surely  presents  a  marvelous  and  a  most  satisfactory 
contrast  to  the  time,  well  within  my  memory,  when  no  systcmatie  pra£- 

*  From  the  PrcKidcnt's  Address  bcforo  tlw  Bo^  Society,  Jclivertd  si  (b*  AnalTcmT 
Ueeting,  Norcmber  30,  188S. 
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tical  instruclion  in  any  branch  of  experimental  or  observational  science, 
except  anatomy,  was  to  be  had  in  this  country  ;  and  when  there  was 
no  such  thing  as  a  physical,  chemical,  biological,  or  geological  labora- 
tory open  to  the  students  of  any  university,  or  to  the  pupils  of  any 
school,  in  the  three  kingdoms.  Nor  was  there  any  university  which 
recognized  science  as  a  faculty,  nor  a  school,  public  or  private,  in  which 
scientific  instruction  was  represented  by  much  more  than  the  occasional 
risit  of  a  vagrant  orrery. 

At  the  present  moment,  any  one  who  desires  to  obtain  a  thoroughly 
scientific  training  has  a  choice  among  a  dozen  institutions ;  and  ele- 
mentary scientific  instruction  is,  so  to  speak,  brought  to  the  doors  of 
the  poorer  classes.  If  the  rich  are  debarred  from  like  advantages,  it 
is  their  own  aflfair  ;  but  even  the  most  careful  public-school  education 
does  not  now  wholly  exclude  the  knowledge  that  there  is  such  a  thing 
aa  science  from  the  mind  of  a  young  English  gentleman.  If  science  is 
not  allowed  a  fair  share  of  the  children's  bread,  it  is  at  any  rate  per- 
mitted to  pick  up  the  crumbs  which  fall  from  the  time-table,  and  that 
is  a  great  deal  more  than  I  once  hoped  to  sec  in  my  lifetime. 

I  have  followed  precedent  in  leading  you  to  the  point  at  which  it 
might  be  fair,  as  it  certainly  would  be  customary,  to  end  by  congratu- 
lating you,  as  Fellows  of  the  Royal  Society,  on  the  past  progress  and 
the  future  prospects  of  the  work  which,  for  two  centuries,  it  has  been 
the  aim  of  the  society  to  forward.  But  it  will  perhaps  be  more  profil- 
ablo  to  consider  that  which  remains  to  be  done  for  the  advancement  of 
science  than  to  "  rest  and  be  thankful "  in  the  contemplation  of  that 
which  has  been  done. 

In  all  human  aflFairs  the  irony  of  Fate  plays  a  part,  and,  in  the  midst 
of  our  greatest  satisfactions,  "surgit  amari  aliquid."  I  should  have 
been  disposed  to  account  for  the  particular  drop  of  bitterness  to  which 
I  am  about  to  refer,  by  the  sexagenarian  state  of  mind,  were  it  not 
that  I  find  the  same  complaint  in  the  months  of  the  young  and  vigor- 
ous. Of  late  years  it  has  struck  me,  with  constantly  increasing  force, 
that  those  who  have  toiled  for  the  advancement  of  science  are  in  a  fair 
way  of  being  over«'helmed  by  the  realization  of  their  wishes.  We  are 
in  the  case  of  Tarpeia,  who  opened  the  gates  of  the  Roman  citadel  to 
the  Sabines,  and  was  cmshed  under  the  weight  of  the  reward  bestowed 
upon  her.  It  has  become  impossible  for  any  man  to  keep  pace  with 
ilie  progress  of  the  whole  of  any  important  branch  of  science.  If  he 
were  to  attempt  to  do  so,  his  mental  faculties  would  be  crushed  by  the 
multitudes  of  journals  and  of  voluminous  monographs  which  a  too  fer- 
tile press  casts  upon  him.  Tliis  was  not  the  case  in  my  young  days. 
A  diligent  reader  might  then  keep  fairly  informed  of  all  that  was 
going  on,  without  robbing  himself  of  leisure  for  original  work,  and 
without  demoralizing  his  faculties  by  the  accumulation  of  unassimi- 
lated  information.  It  looks  as  if  the  scientific,  like  other  revolutions, 
meant  to  devour  its  own  children  ;  aa  if  the  growth  of  science  tended 
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to  ovorwlielm  its  votaries  ;  m  if  the  man  of  scienco  of  the  futare  werO 
condemned  to  diminish  into  a  narrower  and  narrowor  specialist,  u 
time  goc8  on. 

I  am  happy  to  say  that  I  do  not  think  any  such  catastrophe  a  nccc*' 
|Mry  consequence  of  the  growth  of  science  ;  but  I  do  think  it  is  a  tend- 
Pency  to  be  feared,  and  an  evil  to  be  most  carefully  provided  against. 
The  man  who  works  away  at  one  comer  of  Nature,  shutting  bis  eyes 
to  all  the  rest,  diminishes  his  chances  of  seeing  what  is  to  be  seen 
in  that  comer  ;  for,  aa  I  need  hardly  remind  my  present  hearers, 
that  which  the  investigator  perceives  depends  much  more  on  that 
which  lies  behind  his  senso-organs  than  on  the  object  in  front  of 
them. 

It  appears  to  me  that  the  only  defense  against  this  tendency  to 
degeneration  of  scientific  workers  lies  in  the  organization  and  ex' 
sion  of  scientific  education  in  such  a  manner  as  to  secure  breadth 
culture  without  superficiality  ;  and,  on  the  other  band,  depth  and  pi 
cision  of  knowledge  without  narrowness. 

I  think  it  is  quite  possible  to  meet  these  requirements.     There  is 
no  reason,  in  the  nature  of  things,  why  the  student  who  is  dcstiocd 
for  a  scientific  career  should  not,  in  the  first  place,  go  through  a  cotirsc 
of  instruction  such  as  would  insure  him  a  real,  that  is  to  say,  a  prac- 
tical acquaintance  with  the  elements  of  each  of  the  great  divisions  of 
mathematical  and  physical  science  ;  nor  why  this  instruction  in  wb 
(if  I  may  borrow  a  phrase  from  medicine)  I  may  call  the  institutes  1 
science  should  not  be  followed  up  by  more  special  instruction,  cover- 
ing the  whole  field  of  that  particular  division  in  which  the  studs 
eventually  proposes  to  become  a  specialist.     I  say  not  only  that  the 
is  no  reason  why  this  should  not  be  done,  but,  on  the  ground  of 
tical  experience,  I  venture  to  add  that  there  is  no  difficulty  in  doing  i 
Some  thirty  ye-irs  ago  my  colleagues  and  I  framed  a  scheme  of  inst 
tion  on  the  lines  just  indicated,  for  the  students  of  the  institution,  whii| 
has  grown  into  what  is  now  known  as  the  Normal  School  of  Scienc 
and  Roy.il  School  of  Mines.     We  have  found  no  obstacles  in  the  way 
of  carrying  the  scheme  into  practice  except  such  as  arise,  partly,  from 
the  limitations  of  time  forced  upon  us  from  without ;  and,  p.-xrtly,  from 
the  extremely  defective  character  of  ordinary  education.    With  respect 
to  the  first  difficulty,  we  ought,  in  my  judgment,  to  bestow  at  lea|^M 
four,  or  better  five,  years  on  the  work  which  has,  at  present,  to  be  goH 
through  in  three.    And,  aa  regards  the  second  difficulty,  we  are  ham- 
pered not  only  by  the  ignorance  of  even  the  rudiments  of  p'l  '    i  i- 
ence,  on  the  part  of  the  students  who  come  to  us  from  ordiiin  ' \ 
and  by  their  very  poor  mathematical  acquirements,  but  by  the  miser- 
able character  of  the  so-called  literary  training  which  they  have  un- 
dergone. 

Nothing  would  help  the  man  of  science  of  the  future  to  'lo 

level  of  his  great  enterprise  more  cflFcctually  than  certain  moi  i  ':*. 
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on  the  one  hand,  of  primary  and  secondary  school  education,  and,  on 
the  other,  of  the  conditions  which  are  attached  by  the  universities  to 
the  attainment  of  their  degrees  and  their  rewards.  As  I  ventured  to 
remark  some  years  ago,  we  want  a  most-favored-nation  clause  inserted 
in  our  treaty  with  educators.  We  have  a  right  to  claim  that  science 
i«hall  bo  put  upon  the  same  footing  as  any  other  great  subject  of  in- 
struction, that  it  shall  have  an  equal  share  in  the  schools,  an  equal 
share  in  the  recognized  qualification  for  degrees,  and  in  university 
honors  and  rewards.  It  must  be  recognized  that  science,  as  intel- 
lectual discipline,  is  at  le.ist  as  valuable,  and,  as  knowledge,  is  at  least 
as  important,  as  literature,  and  that  the  scientific  student  must  no 
longer  be  handicapped  by  a  linguistio  (I  will  not  call  it  literary) 
burden,  the  equivalent  of  which  is  not  imposed  upon  \m  classical 
compeer. 

Let  me  repeat  that  I  say  this,  not  as  a  depredator  of  literature,  but 

in  the  interests  of  literature.     The  reason  why  our  young  people  are 

80  often  scandalously  and  lamentably  deficient  in  literary  knowledge, 

and  still  more  in  the  feeling  and  the  desire  for  literary  excellence,  lies 

in  the  fact  that  they  have  been  withheld  from  a  true  literary  training 

Jby  the  pretense  of  it,  which  too  often  passes  under  the  name  of  classi- 

il  instruction.     Nothing  is  of  more  importance  to  the  man  of  science 

'than  that  he  should  appreciate  the  value  of  style,  and  the  literary  work 

^^of  the  school  would  be  of  infinite  value  to  him  if  it  taught  him  this 

^■bnc  thing.     But  I  do  not  believe  that  this  is  to  be  done  by  what 

^■t  called  forming  one's  self  on  classical  models,  or  that  the  advice  to 

^I^To  one's  days  and  nights  to  the  study  of  any  great  writer  is  of  much 

value.     "  Le  style  est  I'homme  meme,"  as  a  man  of  science  who  was  a 

master  of  style  has  profoundly  said  ;  and  aping  somebody  else  does 

not  help  one  to  express  one's  self.    A  good  style  is  the  vivid  expression 

of  clear  thinking,  and  it  can  be  attained  only  by  those  who  will  take 

^^nfinito  pains,  in  the  first  place,  to  purge  their  own  minds  of  ignorance 

^■sid  half-knowledge,  and,  in  the  second,  to  clothe  their  thoughts  in  the 

^\rnrJs  which  will  most  fitly  convey  them  to  the  minds  of  others.     I 

can  conceive  no  greater  help  to  our  scientific  students  than  that  they 

should  bring  to  their  work  the  habit  of  mind  which  is  implied  in  the 

power  to  write  their  own  language  in  a  good  style.    But  this  is  exactly 

what  our  present  so-called  literary  education  so  often  fails  to  confer, 

even  on  those  who  have  enjoyed  its  fullest  advantages,  while  the  ordi- 

iry  schoolboy  has  rarely  been  even  made  aware  that  its  attainment  is 

to  be  desired. 
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A  CANADIAN  CHAPTER  IN  AGRARIAN  AGITATION. 

-Bt  ocokoe  iles. 

WHEN  agrarian  agitation  is  mentionetl,  one  expects  to  hear  of 
Ireland,  the  Isle  of  Skyc,  Scotland,  or  England,  'lliat  Ameri- 
can commaniticB  have  been,  and  are,  little  troubled  by  disputes  be- 
tween landlord  and  tenant,  is  taken  for  matter  of  course,  and  not 
without  reason.  When  fertile  wild  land  could  be  bad  for  nothing 
till  within  recent  years,  the  struggle  between  proprietors  and  would- 
be  proprietors  could  seldom  become  very  severe.  Questions  as  to 
the  ultimate  ownership  of  land  are  still  practically  in  abeyance  in 
the  New  World.  Yet  America  has  furnished  interesting  instances  of 
agrarian  agitation.  Prodigal  grants  of  land  at  nominal  prices  to  colo- 
nizing corporations  and  railway  companies  have  induced  bitter  and 
increasing  complaints  in  the  United  States  and  Canada.  Mr.  Henry 
George's  attacks  on  landed  proprietorship  originated  from  observation 
of  the  graeping  policy  of  Califomian  owners  of  counties  who  w.-iitc>i 
idly  for  their  property  to  acquire  value  from  the  neighborhood  of  in- 
dustrious settlers.  In  a  new  country  such  holdings  are  very  grievoiiA 
to  working  settlers.  Large  uncultivated  blocks  separate  farmeni  from 
their  markets,  add  much  to  local  taxation  for  roads  and  bridges,  and 
materially  enhance  the  difficulties  of  maintaining  district  schools. 
Hence,  in  the  New  Northwest,  both  American  and  Canadian,  the  ad- 
vantages obtained  from  railways,  aided  by  large  land  grants,  arc  not 
procured  without  some  sacrifices.  These  sacrilices  are,  however,  ren- 
dered temporary  by  the  alacrity  of  railway  companies  in  settling  their 
lands  with  a  view  to  developing  traffic.  Colonization  companies,  m 
called,  are  everywhere  less  eager  to  part  with  their  tracts,  and  the  diffi- 
culties arising  from  this  fact  sometimes  occasion  distinct  agrarian  agi- 
tation. In  Ontario,  the  chief  province  of  the  Canadian  Dominion,  one 
of  the  grievances  of  a  generation  ago  was  the  possession  of  extensive 
areas  by  the  Canada  Company,  which  obtained  its  holdings  at  a  nomi* 
nal  price  on  conditions  notoriously  disregarded. 

It  is,  however,  the  agrarian  agitation  which  took  place,  for  more 
than  a  century,  in  Prince  Edward  Island,  the  smallest  province  of 
Canada,  that  is  to  be  here  sketched.  The  course  of  the  struggle  there 
between  landlord  and  tenant  may  have  interest  in  showing  how  the 
grantees  of  lands  bestowed  for  colonization  may  shirk  their  engage- 
ments. And  it  may  also  show  bow  the  voting  privileges  of  a  demo- 
cratic community  modified  an  opposition  to  landlords  which  in  Coric 
or  Kerry  might  have  gone  to  murderous  lengths. 

Prince  P2dward  Island  is  one  of  the  most  beautiful  n  A 

districts  of  America.  Its  forests,  fields,  and  meadows,  vcnUi  ...  :jio 
crown,  were  in  17C7  disposed  of  according  to  a  method  much  in  vognc 
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during  the  early  days  of  Britisb  colonization.  With  the  exception  of 
throe  small  reservations,  intended  for  county  towns,  the  island  was 
divided  into  sixty-seven  lots  or  townships  of  20,000  acres.  In  one  day 
sixty-five  of  these  lots  were  disposed  of  by  lottery  before  the  Board 
of  Trade  and  Plantations  in  London  I  The  grants  issued  to  the  vari- 
ous allottec«  contained  these  among  other  conditions  : 

1.  That  the  grantee  of  each  township  should  place  on  the  same, 
within  ten  years  from  the  dale  of  the  grant,  one  person  for  every  200 
seres,  the  settlers  to  be  foreign  Protestants,  or  persons  who  had  re- 
sided in  British  America  for  two  years  previous  to  1767. 

2w  That  such  portions  of  the  land,  where  one  third  of  the  acreage 
was  not  so  settled  within  four  years  of  the  date  of  the  grants,  shoald 
be  forfeited. 

3.  That  payment  of  quit-rent,  varying  from  two  to  six  shillings 
sterling  per  100  acres,  should  be  made  by  the  allottees  at  the  expira- 
tion of  five  years,  payable  annually  on  one  half  the  grant ;  and,  five 
years  after  that,  payable  on  the  whole. 

On  these  terms  the  original  proprietors  took  possession,  and  in  the 
following  year  petitioned  the  British  Qovernmcnt  that  the  island  might 
be  given  a  separate  government.  To  defray  its  expenses  they  proposed 
that  a  moiety  of  quit-rents  due  in  five  years  should  become  payable  in 
two — during  May,  1769 — payment  of  the  remaining  half  to  bo  post- 
poned for  twenty  years.  Trusting  to  the  good  faith  and  responsi- 
bility of  the  proprietors,  a  local  government  was  accordingly  estab- 
lished. This  trust  was  disappointed.  The  quit-rents  were  not  paid 
as  agreed,  and  ten  years  after  the  grants  had  been  conveyed  the  con- 
ditions of  settlement  had  been  complied  with  in  but  ton  to^mships  of 
e  sixty-five.  Nine  others  were  settled  in  part,  and  all  the  remainder 
lected.  In  no  case  were  the  settlers  the  foreign  Protestants  bar- 
gained for. 

As  time  passed,  the  proprietors  continued  their  disrespect  for  the 
conditions  of  tenure.  The  Legislature  of  the  island  constantly  di- 
rected the  attention  of  the  Government  at  Westminster  to  the  facts, 
and  urged  the  escheat  of  the  grants  ;  holding,  perhaps  not  very  war- 
rantably,  that  after  escheat  the  tenants  would  enjoy  their  lands  on 
better  terms.  Indulgence,  however,  was  from  time  to  time  sought 
and  received  by  the  proprietors.  Nevertheless,  in  1802,  the  Colonial 
■Mecret.ir}-,  in  a  dispatch  to  the  governor  of  the  islana,  ordered  that 
^^■ch  Lands  as  were  held  by  proprietors  who  had  failed  to  perform 
^^^cir  conditions  of  grant  be  escheated.  Accordingly,  the  Legislature 
^^kssed  an  act,  the  result  of  which  would  have  been  to  revest  in  tho 
erown  nearly  every  acre  in  the  colony.  What  became  of  this  law  is  a 
mystery  ;  it  was  sent  from  Charlottetown,  the  colonial  capital,  to  Lon- 
for  the  royal  allowance,  and  was  never  afterward  heard  of.  In 
s  same  year  (1802),  the  arrears  of  quit-rents  had  accumulated  to 
£GO,000 ;  and  tltc  British  Government,  wishing  to  encourage  the  set- 
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Ltleracnt  of  the  colony,  determined  to  accept  a  moderate  commatatU^| 
:  .liCniency  or  favor  was  invariably  shown  proprietors  who  liad  compllH 
in  any  degree  with  the  conditions  of  tiieir  tenure.  Ycl  tbis  liberal 
measure  was  unavailing — the  commuted  arrears  were  not  paid.  Up 
to  1833  but  £0,000  had  been  received  for  quit-rents,  vrhcreas  tlie  total 
due  under  the  grants  was  £145,000.  Meanwhile  agitation  on  tbe  sub- 
ject among  the  islanders  constantly  increased,  until  the  British  Govern- 
ment was  again  urged  to  quiet  its  perturbed  little  colony. 

Lord  Groderich,  Colonial  Minister  in  1832,  made  a  thorough  exami- 
nation of  the  complaints  of  the  islanders,  embodying  the  result  in  a 
lengthy  dispatch.  He  found  largo  tracts  unimproved,  in  expectation 
that  their  value  would  ultimately  bo  raised  by  the  exertions  of  tho<e 
colonists  who  were  busy  cultivating  their  property.  Vast  areas  of 
wild  land  separated  farms  from  one  another,  the  injustice  being 
heightened  by  absenteeism  of  the  landlords.  Lord  Godcricfa  pro- 
posed that  the  quitrents  due  by  the  proprietors  be  exacted,  and,  as  ■ 
concession,  should  be  redeemable  at  fifteen  years'  purchase,  ilis  pro- 
posal was  not  acted  upon,  and  the  agitation  on  the  island  rose  to  au 
extreme.  All  this,  too,  with  peculiar  political  conditions.  The  local 
Government,  in  the  immediate  presence  of  its  governed  population,  was 
extremely  sensitive  to  popular  discontent.  Agriculture  was  the  main 
and  almost  the  sole  industry  ;  the  tenants  were  not  mingled  with  any 
manufacturing  or  mercantile  class,  and  the  preponderant  pressure  of 
their  interests  was  very  manifest  in  a  legislative  ball  which  stood 
within  an  easy  drive  of  the  average  island  farm,  llio  arm  of  law 
was  enfeebled.  Kents  were  usually  allowed  to  fall  into  long  arrears 
before  resort  w.a8  taken  to  legal  measures  of  collection.  It  was  com- 
mon for  a  tenant  to  owe  five  to  ten  years'  rent.  Arrears,  accumulated 
through  sixteen  and  even  eighteen  years,  were  sometimes  brought 
before  the  courts.  Usually,  in  suits  for  rent,  the  landlord  paid  the 
costs  himself,  and  did   not  exact  interest.      Frequently   j  iry 

rights  were  disposed  of  to  speculators  for  nominal  sums.  in- 

dulgence by  landlord  to  tenant  was  interpreted  by  the  latter  as  a  just 
concession  from  the  possessor  of  a  faulty  title.  The  cost  of  collecting 
such  rents  as  were  paid  was  commonly  about  one  fourth. 

For  twenty-one  years  after  Lord  Goderich's  vain  recommendations, 
the  agrarian  history  of  Prince  Edward  Island  was  one  of  ceaseless  tur- 
moil. In  1853  an  act  was  passed  by  the  Provincial  Legislatinrc  for 
the  purchase  of  the  estates  of  proprietors  who  might  be  ■'  "to 

sell.      Between  18.')4  and  1871  thirteen  estates,  aggregat'n  j-jO 

acres,  were  bought  at  the  moderate  average  price  of  61.31  per  acre. 
Of  tbis  area,  403,050  acres  have  been  sold  to  5,704  tenants,  who  ba 

paid,  for  their  average  holdings  of  70  acres,  prices  ranging  from  ■ 

cents  to  W.40,  and  averaging  $1.76.  This  act  of  IS.W,  which  dep«'ndcd 
on  the  voluntary  sale  by  proprietors  of  their  lands,  was  too  slow  in 
operation  for  the  discontented  islandcn.    They  obtained  the  concnr- 
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ren:«  of  the  Legislatare  and  tho  landlords  to  a  proposal  that  a  com- 
rnibaioD  be  appointed  with  power  to  devise  a  system  whereby  leaae- 
hold  lands  might  be  converted  into  freehold.  Accordingly,  in  1800  a 
commission  was  constituted — Hon.  John  H.  Gray  being  uumiuntod  by 
the  British  Government,  Hon.  Joseph  Howe  by  the  Legislature  of  the 
island,  and  Hon.  J.  W.  Ritchie  by  the  proprietors.  The  Legislature, 
roost  anxious  for  the  quieting  of  an  agitation  which  had  done  the 
colony  incalcul.able  harm,  passed  an  act  in  advance  to  give  effect  to 
the  award  of  the  commissioners.  That  award,  however,  had  no  sooner 
been  publis^hed,  than  the  proprietors  objected  to  the  manner  in  which 
it  provided  for  the  valuation  of  land.  This  objection  was  sustained, 
the  award  set  aside,  and  another  attempt  to  quiet  the  strife  between 
landlords  and  tenants  proved  fruitless.  Wild  excitement  prevailed  as 
a  result  of  what  was  regarded  as  the  bad  faith  of  the  proprietors.  An 
organization  known  as  the  "  Tenant  League  "  oamo  into  existence,  and 
resistance  was  offered  to  the  collection  of  rent  by  civil  officers.  Fre- 
quent and  violent  riots  gave  the  appearance  of  Erin  itself  to  the 
colony,  and  troops  from  Halifax  were  summoned  to  quell  the  dis- 
turbances. 

In  1802  the  Provincial  Government  passed  an  act  which  expired  in 
187-J,  intended  to  give  peace  to  the  island.  Under  it  tenants  could 
offer  to  buy  leased  lands  from  landlords  at  fifteen  years'  purchase,  the 
Government  aiding  by  an  advance  to  the  extent  of  eight  shillings  and 
pence  per  acre  at  six  per  cent  interest,  all  arrears  of  rent  to  May, 
i3,  due  by  purchasers,  being  canceled.  This  act  also  proved  disap- 
pointing. Few  tenants  availed  themselves  of  it,  the  majority  of  loaso- 
bolders  entertaining  the  idea  that  the  lands  would  come  to  them  on 
better  terms  of  purchase  than  those  provided  in  the  act,  very  probably 
after  reversion  to  the  crown. 

Recognizing  tho  failure  of  every  attempt  at  grappling  with  the 
land  question,  by  means  which  left  solution  to  voluntary  sales  or  vol- 
untary purchases,  the  Island  Legislature  in  1868  urged  on  the  British 
Government  the  necessity  for  the  adoption  of  compulsory  measures. 
The  plea  led  to  no  action,  pending  the  proposed  entrance  of  Prince 
Edward  Island  as  a  member  of  the  Canadian  Confederation.  That 
Confederation,  established  in  1867,  made  repeated  overtures  for  the 
mission  of  the  province  before  the  union  in  1873  was  perfected. 
The  terms  of  union  provided  the  means  of  solving  the  question  which 
for  more  than  a  century  had  troubled  a  fertile  and  jiromising  province. 
It  was  agreed  on  entering  the  Confederation  that  the  Island  Govern- 
ment, which  had  no  public  lands  and  was  surrendering  its  right  to  cus- 
toms levies,  should  receive  from  the  Dominion  treasury  $800,000  ;  this 
eosblrd  the  province  to  purchase  the  township  lands  from  proprietors 
on  terms  intended  to  be  just  and  equitable.  Three  commissioners 
were  appointed  for  the  duty  of  purchase  ;  the  Governor-General  ap- 

^■toiiitcd  one,  the  Provincial  Government  the  aocond,  and  each  several 

^V  Tin.,  sxu.— 80 


466 


THE  POPULAR   SCIEyCE  MONTHLY. 


sston     J 
hotr    I 


proprietor  had  the  privilege  oi  ?  .^  tho  third  for  the  hearing  in 

bis  case.     In  estimating  the  con  j  ii  to  bo  paid  proprit tors,  the 

comniissionera  were  required  to  consider  : 

1.  The  price  at  which  other  proprietorf  hod  already  sold  tl 
to  tho  Government. 

2w  The  number  of  acres  nndcr  lease  in  the  estates  valaed,  the 
length  of  such  leases,  the  rents  agreed  for  under  these  lea««w,  tb«  ar> 
rears  of  rent,  the  years  over  which  they  extended,  and  the  reasonable 
probability  of  recovery. 

3.  The  number  of  acres  of  vacant  or  unleased  land  ;  th<'ir  nn.ilitv 
and  value  to  the  proprietor. 

4.  The  gross  rent  actually  paid  for  tho  previous  six  years  ;  liie  ex- 
penses of  collecting  such  rent  being  deducted,  to  show  the  net  amount 
actually  received  by  the  proprietor. 

With  Right  Hon.  Hugh  E.  Childers  as  chairman,  the  commission 
went  to  work,  and  tho  voluminous  evidence  presented  to  it  reveals 
thoroughly  the  tenants  regarded  their  leases  as  unsound  and  ill 
Whenever  a  lease  was  taken  as  a  b.isis  of  valuation,  the  plea  was 
up  that  the  proprietor's  title  was  faulty,  and  that  he  bad  leased  prop- 
erty to  which  his  right  was  doubtful.  In  vain  was  it  com  '  '  'i.it 
the  whimsical  conditions  of  the  original  grant  had  been  in  •  of 

fulfillment.  The  retort  was  repeated  that,  therefore,  proprietorship 
should  be  forfeited,  and  it  was  held  that  landlord  indnences  at  West- 
minster had,  in  the  early  days  of  agitation,  successfully  fonght  off 
proposed  concessions  to  tenants,  which,  if  granted,  would  have  spared 
the  island  grievous  evils.  The  landlords  maintained  in  thoir  defense 
that  their  ownership  had  been  repeatedly  rccognLeed  by  the  Govern* 
ment,  more  particularly  in  the  I'ifteen  Years'  Purchase  Act  of  \Wa. 
They  pleaded  that,  if  they  had  not  rigorously  enforced  claims  against 
their  tenants,  their  forbearance  arose  from  no  uncertainty  as  to  their 
title.%  but  from  humanity  in  cases  where  their  tenants  were  nr^dy,  and 
from  social  and  political  prejudices  against  legal  collection  where  thoir 
debtors  were  thriving.  leases,  it  was  clear,  were  very  far  from  beiog 
leases  in  the  British,  Irish,  or  American  sense  ;  they  were  not  contracts 
meaning  what  they  said,  but  doubtful  bargains  open  to  discussion  or 
rebate,  just  as  the  landlords'  title  could  be  discredited,  iml'  ob- 

tained, or  prosecution  parried.  Many  tenants  of  rich  land,  a  ,  .....Uy 
able  to  pay  their  rent,  had  paid  none.  Often  a  tenant  who  had  de- 
cried his  leasehold  as  poor  and  nnproductive,  was  proved  t-  "  ]!»- 
posed  of  it  for  a  handsome  sum.  Parallel  with  tho  sccun  of 
arrears  on  landlords'  ledgers  had  gone  on  the  steady  piling  up  by 
tenants  as  a  class  of  savings  in  the  banks.  A  disregard  for  property 
in  rents  extended  itself  to  other  kinds  of  property  belonging  to  landed 
proprietors.  It  was  not  uncommon  for  woodlands  to  lose  tb«tir  Tatafl 
through  being  stripped  of  timber  by  thieves.  When  in  an  eztrcoP 
case  a  tenant  was  ejected  from  bis  holding,  no  sucoeaaor  to  iiim  was  tP 
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be  found.  Once  a  sheriff  bearing  a  writ  was  met  by  an  armed  mob, 
headed  by  a  member  of  the  Legislature. 

A  very  significant  element  in  the  pleas  made  against  the  landlords, 
was  that  the  labors  of  the  tenants  alone  had  imparted  increasing  values 
to  the  land  in  making  fertile  farms  where  there  had  been  but  wilder- 
oeas.  It  was  urged  again  and  again  that  the  toilers  who  had  imparted 
value  to  property  were  entitled  to  proprietary  rights,  as  against  the 
holders  of  titles  whose  exertions  had  been  confined  to  the  collection  of 
rent.  Therefore,  it  was  maintained,  the  Government  ahonld  not,  in 
baying  lands,  do  so  on  the  basis  of  capitalizing  a  rent  which  had,  as  a 
value,  been  chiefly  created  by  the  industry  of  tenants.  A  good  many 
occupiers  of  land  on  short  or  uncertain  leases  plainly  manifested  the 
universal  tendency  of  such  tenure — bad  farming  and  a  feeble  interest 
in  improvement  of  any  kind.  Some  of  them  were  accustomed  to  re- 
ducing their  indebtedness  by  sums  ranging  from  five  dollars  down  to 
five  shillings.  In  every  case  the  landlord's  claim  received  such  atten- 
tion as  it  was  convenient  for  the  tenant  to  give  it  after  the  accounts 
of  merchant,  blacksmith,  wagon-builder,  or  other  creditor  had  been 
paid.  This,  too,  when,  even  for  good  land,  rent  was  rarely  more  than 
about  ninepence  sterling  an  acre.  Incidentally,  it  was  shown  that  the 
long  coast-line  of  the  island  had  had  its  effect  in  inducing  many 
farmers  to  embark  in  fishing,  and  allegiance  divided  between  land  and 
sea  gave  agriculture  but  primitive  development.  Another  fact  of  in- 
terest elicited  was  that  the  island  had  a  most  admirable  fertilizer  in 
the  beds  of  mussel  mud  and  shells  bordering  its  shores,  which,  applied 
to  the  land,  increased  its  yield  from  two  to  even  ten  fold  for  several 
years. 

When  the  Land  Commissioners  had  concluded  their  labors  in  court 
the  experiment  of  tenant  proprietorship  began.  It  proved  an  experi- 
ment attended  with  many  difficulties.  The  surveys  of  the  lands  had 
been  very  incomplete  and  imperfect,  so  that  disputes  as  to  boundaries 
were  constant.  The  Government  now  finds  that  it  has  paid  for  41,000 
more  acres  than  it  has  received.  From  doubtfulness  in  surveys  and 
boundaries  it  was  not  uncommon  for  three  or  four  persona  each  to 
claim  the  right  to  buy  the  freehold  of  the  same  property.  The  pur- 
chase of  the  land  by  Government  having  banished  all  fears  of  arrears 
of  rent  being  exacted  from  former  tenants,  a  general  resurrection  by 
former  owners  of  old  leases,  agreements,  and  minutes  developed  an 
army  of  claimants  for  the  right  to  buy.  In  addition  to  these  elements 
of  contention,  the  Government  had  to  deal  with  hundreds  of  squat- 
ters, who  by  virtue  of  twenty  years'  occupation  had  acquired  proprie- 
tary rights.  During  the  years  which  h.ive  elapsed  since  the  act  went 
into  force,  its  difficulties  have  been  gradually  overcome,  chiefly  through 
the  judgment  and  ability  of  the  commissioners  who  have  administered 
It.     Let  some  statistics  of  their  labors  be  presented  : 

CTp  to  December  31,  1885,  the  Government  of  Prince  Edward  lal- 
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and  had  bought  from  propriolors  843,081  acres  of  land,  and  bad  soW 
679,832  acres  at  an  average  pri<-e  of  $1.50  per  acre.  Tbe  usual  Gov- 
crnment  terms  of  sale  were  one  fifth  casli,  and  the  remainder  payable  in 
ten  equal  annual  installmentK,  w-itb  interest  at  six  per  cent.  On  Decem- 
ber 81,  1882,  the  last  date  up  to  which  statomcnta  regarding  arrcar! 
■were  published,  it  was  shown  that  by  purchasers  who  had  made  no 
( |)Bynicnt8  whatever  during  tcnns  varying  from  three  to  fifteen  jwn, 
P#200,648  was  due  in  arrears  to  the  (Tovernment.  A  pretty  general  feel- 
ing seeoied  to  prevail  among  them  that  new  concessions  would  be 
granted  delinquents,  who  as  a  class  were  numerous  enough  to  make 
the  authorities  charged  with  collection  very  lenient  indeed — to  pat  it 
mildly. 

In  quieting  disturbances  and  placing  real  estate  in  the  bands  of  its 
occupiers  and  users,  the  Land  Transfer  Act  did  unquestionable  good. 
In  the  passage  and  administration  of  the  act  a  favoring  of  the  tenaot« 
and  ex-tenants  is  most  manifest.  Before  sales  to  tenants  began  there 
w.as  a  classification  of  lands  according  to  value,  and  tenants  usaallr 
bought  at  prices  somewhat  below  cost,  and  occasionally  .it  prices  tnnch 
below  cost.  Tenants  in  buying  properties  which  they  had  cultivated 
were  freed  from  all  arrears  of  rent  due  to  the  date  of  acquisition  by 
Government.  Improvements  of  all  kinds  which  they  had  effected  on 
their  lands  had  been,  and  continued  to  be,  their  property ;  as  such 
these  improvements,  houses,  bams,  fences,  and  what  not,  bad  entered 
into  no  calculation  of  the  Government's  when  buying  and  selling. 

Since  the  act  went  into  operation  a  good  many  tenant-pnrchancrs 
have  sold  out  their  holdings,  and,  considering  the  value  of  their  im- 
provements, usually  at  a  marked  advance  on  the  purchase  price,  bear- 
ing out  to  some  extent  the  complaints  of  the  original  proprietors  that 
too  little  had  been  paid  them.  It  is  difficult  to  arrive  at  the  truth  of  thin 
much-disputed  matter  ;  a  fair  approximation  alone  is  possible.  Wilder- 
ness lands  bought  some  years  .igo  from  the  Government,  and  still  unim- 
proved, sell  .It  a  considerable  premium.  Cultivated  farms  do  not  as  a  rule 
realise  so  handsome  an  advance,  and  in  their  prices  is  to  be  considered 
the  very  variable  element  of  value — tenants'  improveraentji.  It  w  gen- 
erally thought  in  the  island  that  something  more  than  the  mere  senti- 
ment of  ownership  as  distinguished  from  tenancy  was  Bought  to  be 
gratified  by  the  land  agitation.  For  twenty  years  before  1876  a  suf- 
frage practically  universal  was  enjoyed  by  tbe  island.  A  voting  ma- 
jority had  it  in  their  power  to  modify  the  tenure  of  pr  -t  their 
own  interest,  and  they  exercised  it  through  their  parli:r  y  repre- 
sentatives. To-day  the  effect  of  a  habit  of  mind  acquired  in  the  yean 
during  which  concession  after  concession  was  made  to  tenants  is  still 
plain.  Arrears  due  the  Government  go  on  accumulating,  it  wonld 
seem,  with  the  expectation  that  in  the  future  they  may  be  wiped  off 
the  slate.     The  tenants  when  they  became  purohasem  ha-?   '-  :  «^  My 


good  bargains ;  they  would  certainly  not  have  agitated 
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merely  to  exrhangc  rent  for  an  equal  financial  burden  of  interest,  yet, 
as  events  have  proved,  their  bargains,  though  good,  have  been  less 
profitable  than  waa  anticipated.     Since  1875  the  vast  areas  in  the  far 
^^West  and  Northwest  brought  under  culiivation  have  greatly  reduced 
^■he  prices  of  farm  produce,  and  have  at  the  same  time  powerfully  at- 
^Hracted  the  emigrating  classes  of  the  Atlantic  seaboard. 
^^^    Rhetoric,  in  so  far  as  it  prophesied  a  wonderful  impetus  to  the 
island  when  leaseholds  gave  place  to  freeholds,  has  somewhat  missed 
i     fulfillment.     Unthrifty  farmers  were  not  born  again  to  thriftiness  by 
the  act  of  1875,     The  money-lender  has  taken  the  place  of  the  land- 
lord with  a  good  many  of  them.     His  terms  are  not  so  easy,  nor  his 
methods  so  gentle,  and  already  about  a  fourth  of  the  farms  of  tlio  isl- 
I      and  are  mortgaged  at  rates  of  interest  averaging  about  seven  and  a  half 
per  cent.    A  single  solicitor  in  Charlottetown  has  stowed  in  his  vault 
mortgages  to  the  amount  of  half  a  million  dollars,  held  chiefly  by 
widows  and  orphans,  whose  claims,  unlike  those  of  the  wealthy  pro- 
prietors, are  exigent  and  must  be  promptly  met. 

The  lesson  from  the  history  of  land-proprietorship  in  Prince  Ed- 
ward Island  is  applicable  to  a  wider  field  than  the  little  Canadian 
province.  It  ra.irks  the  unwisdom  of  governments  in  granting  large 
tracts  to  corporations  or  individuals  on  nominal  terms.  With  the 
lapse  of  years,  if  holdings  are  retained  by  their  original  grantees,  the 
rise  in  value  is  enormous,  and  a  community  which  has  chiefly  created 
that  value  resents  the  levy  of  "  unearned  increment."  The  agitation 
in  Prince  Edward  Island  also  illustrates  how  the  wide  franchises 
of  democracy  modify  the  violence  of  combats  concerning  questions 
of  property.  Even  though  the  mist.ikes  of  the  Old  World  be  some- 
times repeated  in  the  New,  though  unwarrantable  privileges  be  created 
or  acquired,  the  people  possess  a  power  in  the  ballot-box  which  renders 
nnneccflsary  those  appeals  to  the  cartridge-box  which  so  often  accom- 
pany transatlantic  agitation.  Perhaps,  when  English  Hodge  awakens 
to  bia  new  influence  as  a  voter,  laws  partly  of  bis  making  may  take 
the  color  of  his  interests,  and  English  lauded  property  may  be  further 
shorn  of  privilege.  Beyond  that  may  also  be  exerted  the  sinister  influ- 
ence against  contract  to  which  law-makers  with  little  properly,  or  none, 
are  ever  strongly  tempted. 
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TTTE  idea  that  genius  reveals  itself  early  in  life  docs  not  at  onoe 
f'  nd  itself  to  common  sense.     Observation  of  Nature  as  a 

wbok  s  first  of  all,  perhaps  that  her  choicer  and  more  costly 

jlfta  arc  the  rcitult  of  a  long  process  of  preparation.     And,  however 


IhiB  be,  there  is  certainly  more  of  moral  suggeativeness  in  the  thonght 
that  intellectual  distinction  is  the  reward  of  a  strenaous  adoieec^nce 
and  manhood  than  in  the  supposition  that  it  can  be  reached  bv  the 
rtripling  at  a  bound  through  sheer  force  of  native  talent.  And  it 
may  not  improbably  have  been  a  lively  perception  of  this  ethical  sig- 
iii6oance  which  fostered  in  the  classic  mind  so  wide-nprcad  a  disbelief 
in  early  promises  of  great  intellectual  power.  We  find  a  typical  ex- 
pression of  this  sentiment  in  the  saying  of  Quintilian  :  "  lllnd  ingeni- 
orom  velnt  prsecox  genus  non  temere  nroquam  pervenit  ad  fnigem." 
That  is  to  say,  the  early  blossom  of  talent  is  rarely  followed  by  the 
fruit  of  great  achievement. 

It  is  evident  that  this  saying  embodies  something  like  a  gencml 
theory  of  the  relation  between  r.ank  of  talent  and  rate  of  develop- 
ment. Where  superior  intellectual  ability  shows  itself  at  an  early 
date,  it  is  of  the  sort  that  readies  its  full  stature  early,  and  so  never 
.ittains  to  the  greatest  height.  On  the  other  hand,  genius  of  the  finer 
order  declares  itself  more  slowly. 

In  order  to  estimate  the  soundness  of  this  view,  two  lines  of  inquiry 
would  be  necessary.  We  should  need  to  ask,  first  of  all,  what  pro- 
portion-of  those  who  bad  shown  marked  precocity  have  afterward  m- 
deemed  the  promise  of  their  youth  ;  and,  secondly,  what  number  of 
those  who  have  unquestionably  obtained  a  place  among  the  great 
were  previously  distinguished  by  precocity. 

These  two  lines  of  investigation  are,  however,  in  a  measure  dis- 
tinct. It  may  turn  out  that  a  large  proportion  of  clever  children 
never  attain  to  anything  but  mediocrity  in  later  life,  and  yet  that  the 
majority  of  great  men  have  been  remarkable  as  children.  Hence,  we 
may  confine  ourselves  in  the  present  essay  to  the  second  branch  of  thr 
above  inquiry,  the  retrogressive  search  for  signs  of  precocity  in  ibr 
early  life  of  those  who  have  attained  distinction. 

It  is  to  be  remarked  that  even  the  limited  inquiry  to  which  we 
propose  to  confine  ourselves  here  is  a  complex  one.  It  includes,  at 
least,  two  distinct  questions — namely,  first,  whether  men  of  eraias 
have,  in  the  majority  of  cases,  displayed  marked  ability  :>'  -ly 

ago;  and,  secondly,  whether  they  have  reached  their  full  u  ^  of 
power  and  highest  achievement  early  or  late.  It  ia  specially  impor- 
tant to  distinguish  these  two  points,  because  they  are  apt  to  be  con- 
fused under  the  shifting  significance  of  the  word  "  precocious." 

I  shall  confine  myself,  then,  at  the  outset  to  the  question  how  far, 
or  in  what  proportion  of  cases,  recognized  intellectual  eminence  hM 
been  preceded  by  youthful  distinction  and  superiority  to  otfaern.  And 
in  order  to  narrow  the  inquiry  still  further,  I  propose  to  ■  'a- 

sively  with  those  who  have  reached  eminence  in  some  bran.  '  or 

of  literature.  This  will  exclude  those  who  have  displayed  firenivs  in 
the  region  of  practical  affairs,  such  as  the  statesmao,  tbe  »oldicr,  and 
the  ecoleaiastio. 
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Within  the  boundaries  thus  drawn  there  appear  to  be  seven  gronpe 
BufBciently  distinct  and  important  to  require  separate  examination. 
These  are — 1,  musicians  ;  2,  painters  ;  3,  poets  ;  4,  novelists  ;  5,  schol- 
ars, including  historians  and  critics  ;  6,  men  of  science  ;  and,  7,  phi- 
losophers. These  classes  are  marked  off  from  one  another  partly  by 
differences  in  the  materials  and  the  form  of  the  production,  and  partly 
[  by  differences  in  the  intellectual  implements  employed,  such  as  obser- 
^Krstion  and  sensuous  imagination. 

^B  As  indications  of  precocity  we  shall  select,  first  of  all,  any  manJ> 
^Bestations  in  childhood  or  youth  of  an  exceptional  aptitude  and  bent 
"  corresponding  to  the  special  direction  of  the  later  development  of  the 
;eniu8.  Thus,  in  the  case  of  the  poet,  we  must  note  such  boyish  char- 
eristics  as  an  exceptional  love  of  poetry,  a  disposition  to  dreamy 
l>8traction,  etc.  With  respect  to  evidences  of  general  intellectual 
l>ility,  such  as  a  high  place  at  school  or  college,  these  will  have  a 
ery  different  value  in  different  domams.  In  the  case  of  the  musician, 
ar  example,  they  would  have  little  relevance — except,  indeed,  so  far 
as  want  of  application  to  the  prescribed  course  of  studies  might  serve 
I  as  negative  evidence  of  an  absorbing  interest  in  the  self -chosen 
^^tady.  On  the  other  hand,  in  judging  of  the  precocity  of  the 
^Hebolar  the  school  reputation  becomes  an  important  ingredient  of 
^Hie  caae. 

^F     In  looking  out  for  evidence  of  Epecial  talent  we  may,  in  certain 
canes,  find  a  number  of  data  ready  to  hand.     Thus,  in  dealing  with  a 
musician,  we  may  consider  the  age  at  which  executive  skill  was  shown, 
the  date  of  the  first  original  composition,  and,  as  a  valuable  supple- 
ment to  these,  the  time  at  which  music  was  seriously  taken  up  as  si 
profession.     In  the  case  of  other  sorts  of  talent  such  a  variety  of  data 
may  not  be  accessible. 
^K      Finally,  after  chronicling  all  indications  of  childish  and  youthful 
P^recocity,  wo  have  to  record  the  age  at  which  the  first  great  work 
I      was  achieved,  a  work  that  either  at  the  time  or  later  on  came  to  be 
regarded  as  a  title  to  fame. 

I In  conclusion,  I  may  say  that  I  have  confined  the  inquiry  to  mod- 

^^bn  celebrities.  Our  knowledge  of  the  lives  of  ancient  writers  and  art- 
^^Bts  IB,  as  a  mlc,  too  scanty  to  yield  the  required  data.  And,  even  in 
^^Bke  ease  of  some  modem  men  of  mark,  the  want  of  a  record  of  early 
^Hpears  has  compelled  me  to  omit  the  names  from  my  list,  I  have  ab- 
^■lained,  too,  for  obvious  reasons,  from  including  the  names  of  living 
^Hilebrities. 

^^HriEUcing  the  gronpH  in  the  order  indicated  above,  wc  shall,  in  the 
^^HBof  each  class,  look  first  of  uU  for  instances  of  remarkable  precocity. 
^^We  may  then  go  on  to  inquire  into  the  proportion  of  precocious  to 
^^■on-precocious  members  of  the  class. 

^^LlJt'siciAXS. — The  stories  of  the  niore  remarkable  instances  of  boy- 
^^^Bptuica]  talent,  alike  in  execution  and  in  composition,  are  prob- 
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bbly  well  known  to  most  rcadcn<,  so  that  I  may  pan  tb«ni  oTcr  will)  • 
ibrief  rcfvrpnce, 

Mozart  is,  I  belicro,  the  true  Wunderkind  io  tho  magical  realm  of 
nmsii'.  He  bugan  to  play  at  so  infantile  a  period  that  no  ■'  '  iA- 
signed.     At  four  he  eould  play  ininuets,  in  good  stylo  prcii'  .  ,■  -i 

year  after  he  was  exhibited  in  public.  Early  in  his  fifth  j-ear  be  com' 
posed  Ciincertos  ;  at  eleven  he  wrote  an  opera  buffa,  and  80  forth. 
Next  to  him,  perhaps,  comes  Mendelssohn,  who  first  played  in  public 
at  tho  age  of  nine,  and  whcso  first  dated  work,  a  cantata,  was  written 
when  he  was  eleven.  Beethoven  tells  us  that  be  began  muaic  in  hb 
fourth  year,  and  that  at  nine  he  had  outgrown  his  father's  teaebin;;. 
He  is  said  to  have  written  a  cantata  when  ten,  and  it  is  certain  that  a 
composition  for  the  piano  (variations  on  "Dresslcr's  March '')  dates 
from  this  year.  Schubert  is  another  conspicuous  instance  of  oarly  mu- 
sical development.  lie,  too,  soon  outstripped  bis  teacher,  who  said  he 
had  got  harmony  at  his  fitigers'-ends.  At  eleven  ho  was  sutricicntly 
skillful  with  the  violin  to  play  that  instrument  in  church,  and  at  tbo 
same  date  he  began  to  compose  little  songs. 

The  exampiea  just  cited  illustrate  what  may  bo  called  all-ronnd 
musical  precocity.  Others  show  early  talent  in  a  more  restricted  form 
of  activity.  A  number  of  musicians  distinguished  themselves  as  lads 
by  masterly  execution.  Meyerbeer,  who  as  a  young  child  could  pUj^ 
any  air  he  had  heard,  performed  at  a  public  concert  at  nine.  Hillicr 
did  the  same  thing  one  year  later.  At  the  age  of  twelve  Sjiohr  played 
tho  violin  in  public.     Mehtil  was  installed  as  organist  at  ten.* 

Among  instances  of  early  attempts  at  musical  composition  may  he 
named  the  following  :  Schumann  tells  us  th.it  he  c<)m]>oscd  befun: 
seven  ;  Cherubini  is  said  to  have  written  at  nine,  Auber  ai  elfVfn. 
Weber  at  twelve  (his  first  opera  dates  two  years  later),  David  at  thir- 
teen, Lotti  and  Rossini  at  sixteen,  and  our  own  Purcell  at  seventeen. 

Wo  have  now  to  note  the  very  e.irly  age  at  which  a  number  of 
eminent  mnsieians  entered  on  a  regular  curriculum  of  study  with  & 
view  to  profession.'il  life.  Some  of  the  greatest  precocities,  as  Mourt, 
Beethoven,  Schubert,  Mendelssohn,  etc.,  having  had  pareuta  either 
themselves  musical  and  able  to  be  teachers  themselves,  or  at  le.ist  sym* 
pathetic  and  anxious  to  get  musical  instruction  for  their  gifted  chil- 
dren, may  almost  be  said  to  have  begun  their  profeswonal  career  from 
their  infancy  ;  others  began  to  study  at  a  very  early  age.  Tbuis  Weber 
was  sent  by  his  father  (himself  a  musician)  to  be  instructed,  at  the  Siye 
of  nine.  Puck  began  to  study  at  twelve.  In  many  cases  we  see  tbo 
yonng  musician's  quenchless  earnestness  aided  by  tho  favor  of  inflo* 
ential  friends,  leading  to  an  early  devotion  to  the  art,  even  !  '  rh 
of  parental  indifference  or  active  opposition.     Handel  and  -o 

striking  cases  in  point 

*  Two  living  mnglcUnti  «rc  rcmarkoblc  iiistancM  of  (irwodous  cxcculirc  talent:  Ru- 
blnptcln  played  the  piaoo  In  public  at  ten,  uul  LUxt  >t  tw«lT«. 
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I  bnvc  hero  selected  some  of  tbe  more  striking  instances  of  mnsical 
precocity.  But  the  question  still  remains.  What  proportion  of  omi- 
nt  musicians  showed  marked  taste  and  ability  as  children  ?  In  order 
answer  this  question  I  have  gone  through  forty  names.  Of  these 
I  find  that  thirty-eight  displayed  a  decided  bent  to  the  art  before 
twenty.  This  is  expressly  stated  in  most  cases,  and  in  the  rest  is 
clearly  inferred  from  the  date  of  study,  or  of  the  first  musical  compo- 
Bitioii.  The  two  exce])tcd  names  are  those  of  Palestrina  and  Tartini, 
Of  tbo  early  life  of  the  former  little  is  known  ;  but  it  is  fairly  infer- 
able that  he  took  u])  music  in  his  youth.  T.irtini  is  the  only  instance 
I  have  met  with  of  a  first  impulse  to  music  showing  itself  after 
twenty.  He  is  said  to  have  first  taken  up  the  violin  to  relieve  the 
monotony  of  cloister-life.  But  the  story  has  a  suspicious  touch  of  ro- 
mance about  it. 

Of  the  thirty -eight  who  were  precocious  to  the  extent  just  defined, 
I  have  ascertained  that  twenty-nine  are  said  to  have  shown  a  musical 
gift  as  children.  There  is  some  reason  to  suppose  that  others  betrayed 
musical  skill  toward  the  end  of  childhood  (about  twelve).  So  far  as  I 
can  discover,  only  in  the  case  of  two  of  the  nine  exceptions  is  there 
'ason  to  conclude  that  there  was  no  marked  manifestation  of  ability 
childhood.  These  are  (an  odd  juxtaposition)  Rossini  and  Wagner. 
The  former,  says  Brendel,  though  cirly  subjected  to  musical  discipline 
by  bis  parents,  themselves  musicians,  showed  himself  at  first  indocile 
and  disinclined  (abhold)  to  the  art.  Only  in  bis  seventeenth  year  does 
this  distaste  appear  to  have  given  way  to  genuine  devotion.  R.  Wag- 
ner tells  us  that  as  a  child  he  was  not  specially  attracted  to  music,  and 
that  it  was  only  when,  at  the  age  of  fifteen,  he  made  the  acquaintance 
of  Beethoven's  symphonies,  that  he  became  inspired  by  a  strong  and 
overpowering  passion  for  the  art. 

The  date  of  a  first  nni.sical  composition  is  less  easily  obtainable 
than  that  of  a  first  literary  publication.  I  have  managed  to  ascertain 
J  it  in  twenty-seven  instances.  Out  of  these,  ten  began  to  compose  bc- 
^■fcrc  the  age  of  fifteen,  fourteen  more  between  fifteen  and  twenty,  and 
^^bly  three  after  twenty. 

^^fe    If,  DOW,  we  go  on  to  examine  into  the  age  at  which  musical  com- 
^pi>  ■■  vo  a  distinct  pledge  of  their  greatness  by  a  work  of  undoubted 

e\  ,  or  at  least  of  such  merit  as  to  win  public  recognition,  we 

find  much  greater  diversity.  In  some  cases  of  early  production  the 
qaality  of  the  work  w.-is  striking  in  itself  and  apart  from  the  age  in 
which  it  was  produced.  This  applies  to  some  of  the  most  marvelous 
instances  of  precocity.  Thus,  Mozart,  after  gaining  renown  as  a  won- 
der-child by  bis  symphonies,  sonatas,  etc.,  proceeded  rapidly  to  l.iy  the 
foundations  of  a  lasting  fame  by  operatic  compositions.  At  the  ago  of 
fourteen  he  acquired  great  popularity  in  Italy  as  an  opera-writer,  and 
by  bis  nineteenth  year  had  struck  out  his  own  original  line  in  the 
opera,  "La  bcUa  finta  giardiniera."     Mendelssohn  was  no  loM  agile  in 
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climbing  tbe  diflicnlt.  height  of  fame.  His  parly  crpativo  S' 
the  same  fxiibcrance,  the  8anie  prodigality  as  that  of  Mozar; 
quality  of  this  early  production  may  be  seen  in  the  fact  that  he  wu 
only  seventeen  and  a  half  years  old  when  he  coiuposed  the  well-kuown 
overture  to  the  "  Alidsuininer-Night'g  Dream."  The  development  of 
Schubert's  genius  exhil)it8  a  similar  velocity  of  movement  at  the  on 
BcL  After  trying  hia  hand  at  smaller  compositions  he  essayed  a  kj 
phony  in  his  seventeenth  year,  and  a  few  months  after  produced 
first  mass — a  work,  saya  Sir  G.  Grove,  which  is  as  striking  an  insta 
of  early  ripeness  of  talent  vi&  Mendelssohn's  overture. 

If  we  compare  with  this  rapid  upward  movement  the  early  courBe 
of  Beethoven's  genius  we  see  a  marked  difference.  If,  says  the 
thority  just  quotetl,  we  compare  what  this  composer  had  done  by  t  went 
two  with  the  abundant  productivity  of  the  three  others  by  the  same 
ago,  wo  have  to  pronounce  the  works  to  be  few  and  utiimportaut.  He 
bos  to  show  against  Mozart's  thirty-six  symphonies  only  one,  and 
against  the  same  writer's  twenty -c-ight  operas,  cantatas,  and  masses, 
nothing  at  all.  It  was  not  till  the  age  of  twenty-five  that  Uccthove 
published  works  of  high  importance  (including  the  first  three  sonati 
for  the  piano,  and  the  song  "  Adelaide'').  And  he  first  attar' 
compositions,  quintets  for  strings,  symphonies,  etc.,  in  his  thii ; 

Backwardness  in  original  musical  production  is  exemplified  by  two 
writers  of  opera,  Gluck  and  Wagner,  both  of  whom  began  as  imitators 
of  others,  and  only  struck  out  a  new  path  in  middle  life.  Another  ex- 
ample is  Sebastian  Bach,  who  did  not  compose  till  after  forty.  Bn 
perhaps  the  most  noteworthy  instance  of  late  musical  development 
Ilaydn,  who,  though  ho  gsuned  a  certain  limited  reputation  in  his 
youth,  did  not  divulge  the  secret  of  his  great  powers  till  toward  the 
.ige  of  sixty. 

Nevertheless,  in  spite  of  these  inequalities,  it  may  be  safely  said 
that,  as  a  rule,  the  great  musical  composers  have  redeemed  the  promise 
of  a  precocious  youth  with  a  creditable  alacrity.  This  may  be  seen 
by  a  glance  at  the  following  figures  :  Out  of  thirty  names  selected  for 
examination,  I  find  that  eighteen  unquestionably  reached  emincnc 
under  twenty-five,  or  twenty-two  in  all  under  thirty  ;  leaving  eigl 
who  attained  fame  after  thirty.  Thus  about  three  fifths  of  the  illo*- 
trious  names  in  the  history  of  music  came  into  possession  of  their  fu 
intellectual  heritage  on,  or  soon  after,  attaining  their  majority. 

Painters  axd  Sculptobs. — Tlie  history  of  art  is  so  rich  in  iUn 
trations  of  precocity  that  it  is  difficult  to  select  the  best  example 
Mantegna  showed  such  marked  ability  as  a  child  that  be  was  taken 
by  a  patron  and  entered  by  his  master  in  the  guild  of  painters  befo 
the  completion  of  his  eleventh  yoar.     Again,  Andrea  del  Sarto  is 
to  have  shown  fondness  for  drawing  as  a  child,  and  at  the  early  age  < 
seven  to  have  been  introduced  to  the  world  of  art  in  the  shop  oft 
goldsmith.   Raphael  seems  to  have  been  a  painter  from  tho  cradle.    He 
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was  sent  to  learn  of  Perngino  when  twelve  years  old,  and  at  seventeen 
was  painting  on  his  own  account.  Tixiano  showed  as  a  child  a  decided 
preference  for  art  over  classics,  and  painted  at  the  age  of  twelve  a 
Madonna  and  Child  in  the  tabernacle  of  a  house,  and  about  two  years 
later  studied  under  Gentile  Bellini.  Tintoretto  used  as  a  child  to 
draw  on  the  walls  of  his  father's  house,  and  received  the  name  by 
which  ho  is  most  widely  known  at  this  early  date.  Hardly  less  strik- 
ing in  bis  precocity  is  Michael  Angelo,  who  as  a  lad  kept  running  oil 
to  the  studios,  and  at  fourteen  was  received  by  Ghirlandajo  as  a  regu- 
lar pupil. 

Turning  from  Italy  wo  meet  with  no  less  interesting  illnstrations 
of  artistic  precocity.  Murillo  displayed  talent  as  a  child,  covering  the 
walls  of  his  bouse  with  his  drawings.  It  is  said  that  he  painted  pict- 
ures as  a  boy  and  sold  them  at  the  fair.  Holbein,  who  was  taught  at 
an  early  age  by  his  father,  painted  finished  pictures  by  the  age  of  thir- 
teen. Rnysdael  is  said  to  have  painted  notable  pictures  at  twelve. 
At  the  same  age  Cornelius  painted  original  compositions  in  the  cathe- 
dral at  Neuss,  which  show  great  talent,  Vemet  helped  when  a  boy 
to  paint  his  father's  pictures.  Ary  Scheffer,  the  son  of  a  painter, 
painted  from  early  childhood,  and  exhibited  in  the  Amsterdam  Salon 
at  twelve. 

Among  sculptors,  C.inova  is  said  to  have  carved  a  lion  at  twelve. 
Thorwaldsen  entered  on  a  regular  course  of  study  at  eleven. 

Coming  to  our  own  country,  we  find  instances  of  precocity  which 
equal,  if  indeed  they  do  not  surpass,  those  furnished  by  other  countries. 

Perhaps  the  most  remarkable  instance  is  George  Morland.  He  is 
said  to  have  taken  to  pencil  and  crayon  almost  as  soon  as  be  left  the 

die.  Sketches  of  his  made  at  the  age  of  four,  five,  and  six,  were 
hibited  to  the  Society  of  Artists,  and  won  praise  for  the  child-artiat. 
Sir  Thomas  Lawrence  was  another  childish  marvel.  As  a  small  boy 
be  could  draw  portraits,  and  at  nine  not  only  copied  historical  paint- 
ings in  a  masterly'style,  but  succeeded  in  compositions  of  his  own. 
At  ten  his  childish  fame  was  such  that  ho  was  sent  by  his  father  to 
Oxford  to  paint  bishops,  earls,  and  other  notabilities — an  experiment 
which  brought  great  gain  to  bis  impecunious  parent.  At  seventeen 
the  period  of  his  riper  and  more  lasting  fame  commenced.  With  these 
instances  must  bo  reckoned  Landseer,  who,  taught  by  his  father,  could 
draw  well  at  five,  and  excellently  at  eight.  When  only  thirteen  he 
drew  a  m-ijestic  St.  Bernard  dog  which  was  etched  by  his  brother,  and 
in  the  same  year  pictures  of  his  appeared  in  the  Royal  Academy  nnder 
the  name  of  Master  E.  Landseer,  Gainsborough  was  a  confirmed 
painter  at  twelve.  Turner,  though  hampered  by  poverty,  made  such 
progre.is  that  ho  exhibited  at  fifteen.  Wilkie  says  he  could  draw  be- 
fore he  could  read,  and  he  exhibited  at  fourteen.  Flaxman  amused 
hiinMlf  when  a  sickly  child  by  drawing  in  crayous,  and  exhibited  basts 
Bt  fift««n. 
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Reference  lias  already  been  made  to  tbc  early  age  at  which  artisU 
have  Berioutdy  taken  up  art  as  the  work  of  their  life.  In  many  ctuM 
thiadate  alone  sufficiently  attests  the  presence  of  childish  gifts.  Two 
grcnl  Italian  ]inint'(.>r8,  Perugino  and  Tiziano,  are  eaid  to  have  stodicd 
painting  at  nine.  CoiTeggio  is  known  to  have  begun  his  studies  birforr 
thirteen.  Van  Dyck  was  taken  in  band  by  his  father  at  eleven.  Ru- 
bens, to  the  distress  of  bis  mother,  who  was  arabitiona  for  what  Hhu 
deemed  a  higher  career  for  her  son,  was  sent  to  Icam'  painting  at 
thirteen. 

Following  the  same  method  as  that  pursued  in  the  cise  of  ninsicianB, 
we  may  now  seek  to  give  numerical  precision  to  our  investigation.  I 
have  taken  fifty-cigbt  artists,  consisting  of  painters,  sculptors, :  "  '  •■ 
tects,  of  whose  early  years  I  have  been  able  to  obtain  any  in! 
Of  these  I  find  that  forty-two,  that  Ls  to  say,  about  three  oat  of  every 
four,  are  credited  with  having  shown  a  decided  skill  before  the  age  of 
fifteen.  Or,  if  we  take  the  age  of  twenty  as  our  limit,  we  h.avo  forty- 
seven,  or  about  four  out  of  tivo,  instances  of  pret^ocity.  To  this  it 
must  be  added  that  in  eight  cases,  not  included  here,  we  are  told  that 
the  artist  showed  talent,  or  attained  distinction,  early  in  life.  And  we 
may  perhaps  safely  include  one  half  of  these  under  the  head  of  mani- 
festations of  takut  before  twenty,  liy  so  doing  we  should  raise  our 
proportion  to  \^,  or  about  eight  out  of  nine. 

With  respect  to  the  date  of  the  first  completed  work,  I  have  ^«<» 
able  to  collect  a  fair  number  of  facts.  Thus,  out  of  forty-two  i  ...m? 
inspected,  nine  produced  work  before  fifteen,  sixteen  between  fifteen 
and  twenty,  fifteen  between  twenty  and  twenty-five,  one  between 
twenty-five  and  thirty,  and  one  after  thirty. 

If  now  we  iuquire  into  the  age  at  which  real  distinction  was  at- 
tained, and  the  first  fruits  of  a  perman«nt  reputation  rea{)ed,  wc  find, 
in  general,  that  this  date  accords  with  the  very  early  indication  of  taste 
and  skill.  In  the  case  of  more  recent  artists,  we  have,  among  the  data 
which  point  to  early  eminence,  the  winning  of  academical  prizes,  and 
admissions  to  the  walls  of  exhibitions.  Instances  of  early  prizo-winncn 
are  Thorwaldsen,  Ingres,  and  Wilkie.  Reference  has  alrc.idy  bc<-n 
made  to  the  early  age  at  which  Ary  Scheffer,  Morlaiid,  Turner,  and 
Landseer,  succeeded  in  getting  their  works  exhibited. 

In  many  instances  we  know  that  the  artist  made  bis  mark  in  youth, 
or  very  early  manhood.  JIantegna  painted  pictures  of  exceptional  ex* 
cellence  at  seventeen.  Fra  Angelico  was  a  skilled  artist  at  iwiniy. 
Another  early  Italian  artist,  Orcagn.i,  had  fully  c^<lablished  his  rrput.i- 
tion  about  the  age  of  twenty-two.  Qhiberti  attained  notoriety  by  his 
saccessful  design  for  the  bronr.e  doors  about  twcnty-ono  or  twenty- 
two.  Coming  to  later  workers,  wo  find  it  recorded  that  I-eonardo 
painted  finished  pictures  at  twenty.  Miohiicl  Angelo  produced  great 
works  by  nineteen.  Raidiael  painted  fine  pictures  at  t\VM.^«.  .^.v.. 
Titian  became  a  distinguished  painter  at  about  twenty.     < 
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■truck  out  his  original  manner  about  eighteen,  and  reached  fatno  soon 
after  twenty.  Holbein  i.s  known  to  have  painted  good  works  at  the 
age  of  fifteen,  and  at  nineteen  produced  fine  examples  of  finished  por- 
traiture. Van  Dyek,  too,  painted  exquisite  portraits  at  twenty-one. 
Rubens  had  made  his  mark  by  esccllent  work  at  twenty-three.  Rem- 
brnndt  was  famous  at  twenty-four,  and  about  the  same  age  Velasqnez 
won  royal  recognition.  Vernet  painted  considerable  works  at  twenty- 
two.  In  our  own  country  Landseer  is  again  one  of  the  most  striking 
examples.  By  the  age  of  eighteen  he  bad  won  recognition  as  a  great 
artist,  and  bad  more  work  than  he  could  do.  Lawrence  was  about  the 
same  age  when  he  established  his  reputation  as  a  finished  painter.  Tur- 
ner painted  pictures  at  eighteen  which  display  real  power.  Reynolds 
ha(i  won  a  European  reputation  by  twenty-three,  and  Romnoy's  finer 
work  dates  from  about  the  same  age. 

Here  again  figures  may  be  useful.  Out  of  a  list  of  foctjc^jro  about 
the  date  of  whose  attainment  of  fame-bringing  excellence  I  have  been 
able  to  inform  myself,  twenty-eijriit  reached  this  point  before  twenty- 
five,  nine  more  before  thirty,  and  the  rest  soon  after  th.it  date.  1  can 
not  find  an  instance  of  artistic  fame  having  been  reached  after  the  age 
of  forty. 

A  word  or  two  may  suffice  respecting  the  few  exceptions  to  the 
rule  of  the  early  manifestation  and  rapid  growth  of  artistic  genius. 
In  one  case,  that  of  Ghirlandajo,  we  are  explicitly  told  that  distinction 
was  not  reached  till  after  thirty.  In  another,  that  of  Francia,  I  have 
gone  by  the  fact  that  the  earliest  dated  work  belongs  to  the  age  of 
forty.  Perhaps  the  most  striking  example  of  an  undoubtedly  late 
bloom  of  artistic  genius  is  that  of  Sir  Christopher  Wren.  He  first  dis- 
tinguished himself  in  the  realm  of  science  (particularly  mathematics 
and  medicine),  and  suddenly  showed  himself  a  great  architect  about 
the  age  of  thirty. 

Poets. — A  goodly  collection  might  be  made  of  stories  of  famous 
poets  who  have  "  lisped  in  numbers."  I  mention  a  few  of  the  more  in- 
teresting cases. 

Among  the  great  Italians  Tasso  is  perhaps  the  most  conspicnons 
example.    Wonderful  anecdotes  are  related  of  his  childitih  powers.    In 

seventeenth,  or  at  the  latest  in  his  eighteenth  year,  he  wrote  "Ri- 

do,"  a  work  which  instantly  brought  him  renown.  Gordoni,  the 
comedian,  showed  his  bent  as  an  infant  by  choosing  puppets  for  his 
playthings,  and  he  astonished  his  friends  by  knocking  off  a  sketch  of 
a  comedy  at  the  age  of  eight.  Metastasio,  as  a  child,  improvised  in 
the  streets,  holding  a  crowd  in  admiring  attention,  and  translated  the 
"Iliad,"  at  twelve.  The  great  Spanish  dramatist,  Calderon,  is  another 
clear  instance  of  precocity.  His  development  was  so  rapid  that  at  the 
of  thirteen  ho  went  to  the  high-school  at  Saliimanca,  and  at  four- 
n  wrote  bis  first  pl.iy.  Among  German  poets,  Goethe,  the  greatest, 
la  also  the  most  precocious.     He  is  said  to  have  composed  dialogues 
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between  six  and  eight.     Ilia  fiwt  poems  ■' 
»nd  by  twenty-two  he  Bounded  in  bis  "  Got .  w 

national  note  in  German  drams.  Among  French  poet«  Alfred  de  Mai- 
8ct,  who  had  excited  the  envy  of  his  comrades  at  school  by  his  quick- 
ness, composed  poems  at  fourteen.  Perhaps,  however,  the  most  y&ln- 
ablc  example  among  French  puvtM  is  Victor  Hugo,  who  vrajs  cilled  an 
"  enfant  anblime,"  began  as  a  school-boy  to  write  poems,  both  transla- 
tions and  original  compositions,  by  sixteen  produced  finished  works  of 
lasting  value,  and  by  twenty-fivo  was  the  acknowledged  leader  of  the 
Romantic  movement. 

Among  onr  own  poets  one  can  find  instances  of  precocity  which  in 
no  wise  fall  behind  those  just  quoted.  Beginning  with  the  sixteenth 
century  we  have  lieaomont,  who  was  called  by  Wordsworth  the  eager 
child,  and  who  seems  to  have  composed  tragedies  at  the  age  of  twelve. 
Next  comes  the  name  of  Cowley.  In  his  tenth  year  he  wrote  an  epical 
romance,  which,  according  to  an  eminent  living  critic,  though  marked 
by  faults  of  immaturity,  is  enriched  by  considerable  merits,  and  is  "  the 
most  astonishing  feat  of  imaginative  precocity  on  record."  He  fol- 
lowed up  this  first  effort  so  w^ell  that  he  was  famous  before  fifteen. 
Coming  to  the  last  century  the  name  of  Pope  at  once  arrests  our  atten- 
tion. When  a  child  be  was  a  skilled  satirist.  At  twelve  he  took  upon 
him  the  responsibilities  of  self-tuition,  and  at  the  same  age  produced 
what  have  been  described  as  the  '^  beautiful  and  touching  "  stanzas  on 
"  Solitude."  Of  the  present  century  poets  Byron  and  Coleridge  are  the 
most  famous  examples.  Byron,  who  was  deeply  in  love  before  ten, 
wrote  before  fifteen  poems  which  bear  the  stamp  of  genius,  and  by 
twenty-one  made  himself  famous  by  his  brilliant  satire,  "  English  Bards 
and  Scotch  Reviewers."  Coleridge  w.as  "filled  with  poetry  and"  {odd 
assortment)  "metaphysics"  at  tiftecn  ;  and  at  sixteen  he  had  produced 
poems  bearing  the  unmistakable  marks  of  genius. 

Onr  poetesses  do  not  lag  far  bchinil  their  brothers.  At  least 
have  two  names  to  set  against  the  list  of  male  precocities.  One 
these,  indeed — Elizabeth  Barrett  Browning — ranks  among  the  phe 
nomenal  instances  of  early  intellectual  prowess.  At  eight  she  read 
Uomcr  in  Greek,  and  at  the  same  age  began  tn  write  {K>etry.  At 
eleven  or  twelve  she  wrote  an  epic,  which  her  father  printed.  And 
before  fifteen  she '  produced  works  which  attest  true  genius.*  'iHn. 
Hemans,  the  other  poetess  referred  to,  was  a  clever,  self-taagbl  child, 
and  published  a  volume  of  poems  at  the  age  of  fourteen. 

In  order  to  ascertain  what  proportion  of  the  world's  singers  gaT« 
early  promise  of  their  vocal  powers,  I  have  gone  through  fifty-two 
records  of  modem  poets.  Of  these,  thirty-nine,  that  is  to  say  three 
out  of  four,  were  distinctly  precocious.  l^Iany  of  them  began  to  ver- 
sify in  early  youth.     A  large  proportion  betrayed  as  children  a  stroog 

*  I  am  indebted  to  Mr.  Leslie  Bt«phaB  for  soiuo  of  Ibe  f«ct4  MUdDg  lo  IbiL 
Browning. 
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as  to  dreamy  contemplation  and  eolitude.  In  respect  of  methodic 
learning,  a  good  number,  if  not  the  majority,  a]ipear  to  have  been 
sadly  wanting. 

Poets  rank  high,  too,  in  the  matter  of  early  production.  After 
going  through  a  series  of  sixty  names,  I  find  that  thirty-eight,  or  very 
nearly  two  thirds,  wrote  before  twenty.  Of  the  others,  seventeen  be- 
gan to  write  before  thirty.  Thus  only  five,  that  is  to  say,  one  out  of 
every  twelve,  took  to  poetic  composition  after  thirty. 

The  plant  of  poetic  genius  is  not  only  early  in  disclosing  its  young 
shoot,  but  grows  rapidly  to  the  stature  that  commands  admiration  and 
renown.  In  some  cases,  as  those  of  Tasso,  Goethe,  Coleridge,  Camp- 
bell, and  Moore,  recognition  follows  almost  instantaneously.  In  a 
much  larger  number,  including  Milton,  Pope,  Byron,  Keats,  and  Vol- 
taire, fame  is  reached  after  a  very  few  years. 

After  examining  forty-nine  cases,  I  find  that  twenty-eight,  or  four 
oat  of  seven,  won  renown  by  the  age  of  twenty-five.  The  proportion 
of  those  who  were  famous  by  thirty  is  thirty-six,  or  more  than  five  out 
of  seven.  Finally,  forty-five,  or  nearly  thirteen  out  of  fourteen,  had 
attained  fame  before  forty,  leaving  only  four  who  attained  this  point 
later  in  life. 

Turning  now  to  our  list  of  exceptions,  it  is  to  be  observed  that  in 
some  cases — e.  g.,  Chaucer,  Marlowe,  and  Comeille — the  record  of 
early  life  is  too  meager  to  allow  of  our  being  sure  that  there  were  no 
manifestations  of  precocity.*  One  of  our  exceptions,  indeed — Dante 
— appears  to  have  shared  with  Byron  a  precocious  development  of  the 
sexual  emotion.  But,  allowing  for  uncertainties,  there  is  a  clear  residue 
of  cases  in  which  the  gift  of  poetic  utterance  revealed  itself  late. 
Camoens,  Racine,  Goldsmith,  Cowper,  Wordsworth,  may  bo  cited  as 
examples.  The  last  two  poets,  together  with  Dryden  and  Dante,  make 
up  the  four  who  missed  renown  till  after  forty.  Of  these,  Cowper  ap- 
pears not  to  have  begun  to  write  till  after  that  age.  Dante,  like  Milton, 
passed  his  early  manhood  in  the  service  of  the  state.  Dryden  and 
Wordsworth  began  to  write  when  young,  and  so  are  signal  examples 
of  a  long,  unrewarded  fidelity  to  the  Muse.f 

Novelists. — Among  writers  of  fiction  wc  find  a  number  who  dis- 
played imaginative  power  in  early  life.  Scott,  who  was  at  the  Univer- 
sity of  Edinburgh  at  twelve,  neglecting  the  regular  academic  studies 

romances,  began  about  this  date  to  practice  the  invention  of  stories 
ith  a  college  friend.  Dickens  is  a  more  impressive  instance  still. 
Forced,  when  a  child  of  nine,  to  go  out  into  the  world  and  earn  his 
livelihood,  he  indulged  his  irresistible  bent  to  fiction  not  only  by  a 


•  Much  the  game  remark  applies  to  Sliakcspcare,  whose  first  poetic  effort  I  baTO  set 
down  as  datin;;  from  hi->  lwcnly-ei;ihth  year. 

f  The  Qr««k  and  Latin  poets  supply  several  alleged  instances  of  preooeity.  LiTln; 
poet*  stieRi,  as  far  a«  I  can  judgo  from  the  date  of  tbdr  first  publicatioD,  to  be  iomewho 
Mow  tiM  kTence  in  thk  respect. 
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vivid  roaliz.ition  ami  reproduction  of  the  creatioiiH  of  otb<'ra,  but 
by  original  inventions,  the  recital  of  wbtcli  brought  the  lad  a  high] 
nown  among  bis  companions,  and,  epitc  of  poverty,  he  succeeded  in 
publiBhing  bis  first  novel  by  the  age  of  twenty-two.  Another  striking 
inslauec  is  Lytton,  who  ])ubUsbed  poems  at  fifteen  and  produced  lu« 
first  novel  by  twenty-two.  Among  foreign  novelists  we  have  Balzac, 
who,  when  a  schoolboy,  excogitated  a  theory  of  the  will,  and  Wgan  to 
publish  novels  soon  after  twenty ;  and  Hoffmann,  who  was  a  marvel  of 
boyish  cleverness,  and  who  began  to  write  novels  soon  after  leaving 
school. 

Among  lady  novelists  instances  of  precocity  are  Cbarlotte  Broot^ 
and  her  sister,  who,  as  soon  as  they  could  read  and  write,  began  to  in- 
vent and  act  little  plays  of  their  own.  By  the  age  of  fourteen  Ojar- 
lotte  had  put  together  a  numl>er  of  stories  as  well  as  poems  and  plays. 
But  it  was  not  till  the  age  of  thirty  that  she  pre]iared  her  first  con- 
siderable novel,  "  Tl)o  Professor."  Emily,  who  was  two  years  yonngcr 
than  her  sister,  completed  her  "  Wuthering  Heights  "  about  tbo  same 
time.  Another  instance  is  Miss  Bumey.  As  a  child  she  was  remark- 
able ;  (the  taught  herself  to  read  and  write,  and  became  an  inceasant 
scribbler  of  verse  and  prose.  She  was  not  much  more  than  fifteen 
when  she  planned  the  story  of  "  Evelina,''  though  it  was  not  actually 
written  till  some  years  later,  and  only  published  when  she  was  twenty- 
six. 

Taking  twenty-eight  novelists,  I  find  that  in  twenty-one  eases,  thai 
is,  in  three  cases  out  of  four,  there  is  evidence  of  imaginative  power 
siiowing  itself  before  twenty.  Sometimes  this  evidence  is  of  a  cnriout 
character,  as  in  the  case  of  Richardson,  who  at  the  age  of  thirteen 
displayed  his  skill  in  letter-writing  by  acting  as  confidential  secrrtary 
to  three  of  his  girl  acquaintances,  inditing  or  correcting  their  .insntr! 
to  the  epistolary  effusions  of  their  lovers. 

Novelists  exhibit  much  diversity  of  habit  with  respect  to  uw  <ute 
of  their  first  ajipcaranee  before  the  public.  In  a  list  of  thirty-two 
names  two  published  their  first  work  before  twenty  ;  seven  between 
twenty  and  twenty-fivo  ;  nine  between  twenty-five  and  thirty  ;  seven 
between  thirty  and  forty  ;  and  seven  after  forty.  It  may  be  observed 
that  names  of  world-wide  reputation  appear  in  each  group  <  '".« 

first.     Thus  Dickens  and  Hawthorne  fall  under  the  first  f>i  ur 

divisions  ;  George  Sand,  Thackeray,  and  Victor  Hugo  under  the  sec- 
ond ;  Fielding,  Goldsmith,  and  George  Eliot  under  the  third  ;  and 
Defoe,  Richardson,  Sterne,  Scott,  and  Cervantes  under  the  last. 

The  date  at  which  the  first  notable  work  appears  varies  in  v«^| 
much  the  same  way.     In  a  series  of  tbirty-one  names,  three  protln^P 
a  work  of  note  before  twenty-five ;  nine  more  before  thirty  ;  twelve 
more  before  forty  ;  and  seven  after  forty. 

Tlic  most  remarkable  examples  of  late  development  are  Defoe,  who, 
after  devoting  the  best  part  of  bis  life  to  political  polemics,  suddenlr 
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struck  into  the  path  of  fiction  at  the  age  of  forty-four,  and  only  gave 
his  "Robinson  Crusoe"  to  the  world  eleven  years  later  ;  Richardson, 
who  published  his  first  fiction  when  fifty-one  ;  Sterne,  who,  after  pass- 
ing many  contented  years  in  the  seclusion  of  a  country  rectory,  tried 
his  luck  as  a  novelist  by  publishing  "  Tristram  Shandy  "  at  the  age  of 
forty-six  ;  and  Cervantes,  who,  after  years  of  active  service,  followed 
out  an  early  impulse  to  letters  in  his  thirty-sixth  year,  and  produced 
bis  masterpiece  at  the  mature  age  of  fifty-seven. 

ScuoLABS,  IIiBToniANs,  Ckitics.  —  In  this  rather  miscellaneous 
group  we  have  a  number  of  first-rate  instances  of  precocity.  Grotius 
has  been  pronounced  one  of  the  greatest  of  prodigies  in  this  respect. 
At  nine  he  wrote  good  Latin  verses  ;  at  twelve  he  was  ripe  for  the 
university  ;  at  fifteen  ho  was  editing  the  encyclopedic  treatise  of  Ca- 
pella  ;  and  at  seventeen  did  excellent  scholarly  work.  Our  own  Por- 
8on,  the  son  of  a  ])arisb  clerk,  at  a  very  early  date  attracted  notice  by 
his  exceptional  powers  of  acquisition.  At  nine  he  could  extract  the 
cube  root  of  a  number  by  a  process  of  mental  arithmetic.  Before  fif- 
teen he  was  able  to  repeat  the  whole  of  Horace,  Virgil,  and  many  parts 
of  Livy,  Cicero,  etc.  His  productive  work  began  later  (twenty-four). 
Niebuhr  resembles  Person  in  being  the  son  of  poor  parents,  and  having 
a  predilection  at  first  for  mathematics.  At  seven  he  was  regarded  as 
a  marvel  of  boyish  erudition.  Among  our  own  historians,  Macaulay 
and  Thirlwall  are  distinguished  by  precocity.  Macaulay,  whose  ex- 
traordinary power  of  retention  is  well  known,  showed  a  decided  bent 
toward  literature  as  a  child.  Before  eight  he  had  given  a  presage  of 
his  historical  work  by  putting  together  a  compendium  of  imiversal  his- 
tory. By  the  same  date  he  had  written  a  romance,  and  soon  after 
composed  long  poems.  Thirlwall  b  a  still  more  wonderful  example. 
The  son  of  a  clergyman,  he  was  taught  Latin  at  three,  and  by  four 
could  read  Greek  with  a  fluency  which  astonished  his  family.  Uo 
began  to  write  at  seven,  and  at  twelve  appeared  before  the  world  in  a 
volume  entitled  "Primitiae,"  which  contained  essays,  and  poems  on 
various  subjects,  grave  and  gay.  Soon  after  twelve,  when  at  Charter- 
house, he  wrote  elaborate  letters  in  Latin,  showing  extraordinary  read- 
ing and  critical  judgment. 

If  now  wo  inquire  what  proportion  of  the  class  were  distinguished 
for  intellectual  prococity,  we  reach  the  following  results  :  Out  of  thirty- 
six  cases,  thirty,  or  five  sixths,  are  said  to  have  been  distinguished  by 
preternatural  ability,  either  in  childhood  or  in  early  youth.  So  far  as 
I  can  ascertain,  about  one  half  of  these  betrayed  at  an  early  age  the 
precise  direction  of  their  future  mental  activity.  This  applies,  for  ex- 
ample, to  Gibbon,  I>e  Quincey,  Hazlitt,  and  Leasing.  The  others 
cither  proved  themselves  quick  all-round  learners,  or  evinced  excep- 
tional intellectual  strength  in  some  other  direction — e.  g.,  mathemat- 
ic«  or  poetry. 

It  becomes  a  very  different  question  if  we  inquire  into  the  age  at 
roL,  xiix. — 81 
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which  original  production  comnienc«d.    Ont  of  a  list  of  titirtv-fit 

would  seem  as  if  only  seven — that  is,  just  one  fifth — ; 
twenty.      Eighteen  more   commenoed   their  literary  ....^^.    ..  ;- 
twenty  and  thirty  ;  four  more  between  thirty  and  forty  ;  leaving  ax 
who  began  to  write  after  forty. 

With  respect  to  the  age  at  which  a  position  of  eminence  ia  reached, 
our  present  group  shows  otiU  wider  variations  than  the  prcvioas  odm. 
An  inspection  of  a  series  of  thirty-tivo  writers  gives  the  following  re- 
sults :  only  seven,  or  one  fifth,  won  distinction  before  twenty-five; 
nine  more  before  thirty  ;  sixteen  more  before  forty  ;  leaving  three  un- 
rewarded till  after  this  date. 

I  may  add  that  where — as  often  happens  in  the  case  of  s^holaTs 
and  historians — a  wide  reputation  is  at  once  secured  by  a  t  t, 

the  appearance  of  this  commonly  falls  in  the  thirties  at  ti  st. 

NiebTihr's  first  volume  was  published  when  he  was  thirty-nine ;  Thirl- 
wall's  when  he  was  thirty-eight  ;  Grote's,  though  conceived  abont 
thirty,  not  till  fifty-two.  On  the  other  hand,  literaiT"  critics— m 
Addison,  Diderot,  Lessing — have  frequently  obtained  recognition  by 
some  excellent  piece  of  work  before  thirty. — Nineteantk  Ctntury. 

[To   be   conlinutd.'\ 


THE  FROGRESS  OF  PSYCmCAL  RESEARCIL 

By  NICHOLAS  MURRAY  BUTLER,  M.  A.,  Pii.  D.. 
ACTUfd  FBoruKB  ur  rRU/»oFUT,  etbics,  axd  toycholoot  ix  coM-nu  ooLUat. 

THERE  was  a  time  when  philosophy  might  have  been  defined  tt 
the  science  of  human  activity,  so  all-comprehensive  was  it.  The 
ambitious  Greek  who  would  att.ich  his  name  to  a  philosophical  system 
must  include  in  his  scheme  all  that  could  be  known,  done,  and  fijwca- 
latcd  about  God,  the  world,  and  man.  In  the  course  of  lime  and  th« 
specialization  of  the  sciences  this  view  of  philosophy  fell  away,  »nil 
was  replaced  by  the  more  exact  and  narrower  conception  of  modern 
times. 

But  it  is  a  qnestion  whether  science,  partictilaristic  in  its  early  his- 
tory, is  not  aiming  to  reach  the  position  which  philosophy  has  retin-il 
from.  If  we  take  science  to  mean  classified  knowledge,  then  this  in- 
crease of  its  field  is  but  natural,  and  marks  the  progress  of  man*! 
domination  over  the  external  world. 

The  last  bit  of  territory  which  science  has  invaded,  and  which,  ia 
time,  it  hopes  to  claim  for  its  own,  is  an  especially  inti'resting  one  J 
and,  in  response  to  the  many  inquiries,  credulous  and  skept'  '  '  ;i^ 
are  rai.sed,  both  in  public  and    in  private,  we  wish  to  g^  ■' 

sketch  of  the  progress  which  science  has  thus  far  made  in  ita  o«* 
field. 
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As  far  back  as  our  records  reach — perhaps,  as  Mr.  Spencer  thinks, 

^om  the  childhood  of  our  race — a  belief  in  the  existence  of  invisible 

3d,  on  physical  grounds,  unexplainable  beings  and  modes  of  action 

existed  in  human  society.     Sometimes  this  belief  has  dominated 

a  larger,  sometimes  a  smaller  portion  of  mankind,  and  the  attitude  of 

the  intelligent  classes  toward  it  has  correspondingly  varied.     In  our 

own  day  this  belief  not  only  exists,  but  it  influences  a  far  greater 

number  of  persons  than  the  chance  observer  supposes. 

Of  lale  years  the  effects  of  this  belief  in  supersensible  beings  and 
influences  have  shown  themselves  in  many  ways  and  places,  particu- 
rly  in  Great  Britain  and  America.  We  have  heard  of  numberless 
»irvoyant9,  spiritualists,  mesmerizers,  and  mind-readers.  The  nine- 
ith-century  scientist  has  hitherto  found  no  leisure  to  investigate 
Ae  ra.any  remarkable  occurrences  that,  from  time  to  time,  have  been 
poken  and  written  of ;  or,  if  be  has  had  the  leisure,  he  has  spumed 
lie  reports  of  these  occurrences  as  beneath  his  notice  as  an  educated 
;  well-balanced  man.  Nevertheless,  the  fact  that  such  occurrences 
refer  to,  numerous  instances  of  which  are  familiar  to  every  one, 
ivc  been  allowed  to  pass  uninvestigated,  has  been  a  standing  reproach 
true  science.  Science  prides  itself  on  dealing  with  phenomena  of 
any  kind  whatsoever,  without  fear  or  favor.  And  these  occurrences, 
^Bknd  the  belief  which  many  intelligent  men  and  women  hold  in  refer- 
^■•Qco  to  them,  are  certainly  phenomena.  Grant,  for  the  sake  of  argu- 
^Btent,  that  the  occurrences  are  fictitious  and  fraudulent,  the  belief  in' 
^Hpem  remains  as  a  phenomenon  in  human  nature.  Instances  of  this 
^Borm  part  of  our  experience  quite  as  truly,  if  not  go  frequently,  as 
the  sens.itions  of  heat  and  light  do.  If  they  are  false,  let  us  know 
^^he  fact  on  demonstrable  grounds  ;  if  true,  let  us  know  bow  and  why. 
^^^t  all  events,  we  must  have  scientific  knowledge  concerning  them. 
'  If  this  investigation  is  to  be  scientific,  it  must  be  undertaken  in  a 

^^Jthoroughly  impartial  spirit.  We  must  lay  aside  our  preconceived  no- 
^^Hons,  and  examine  the  facts  as  we  find  them.  We  want  to  know  the 
^Hratb,  the  whole  truth,  and  nothing  but  the  truth. 
^H  About  four  years  ago  certain  gentlemen  in  England,  all  of  them  well 
^^nown  in  their  respective  callings,  found  that  they  held  substantially 
^^BlG  opinions  which  we  have  just  outlined,  and  the  result  was  the  for- 
^Hution  of  a  Society  for  Psychical  Research.  It  is  to  the  work  of  this 
^Hociety  that  we  desire  to  call  attention. 

^™  The  jicrtonncl  of  the  society  is  remarkable,  and  of  a  character  to 
1  command  the  greatest  respect  and  confidence.  The  first  president  was 
■ni  Igwick,  the  distinguished  Professor  of  Moral  Philosophy  at 

^HC.  '^e,  and  on  the  list  of  the  earliest  oflicers  and  council  we  find 

^Htch  names  as  those  of  Professor  Balfoar  Stewart,  Professor  Barrett, 
^Hr  Dublin,  Richard  II.  Ilntton,  Edmund  Gurncy,  and  F.  W.  II.  Myers. 
^^Bhat  the  principle  and  work  of  the  society  continue  to  inspire  confi- 
^HracQ  may  be  inferred   from  the  fact  that,  since  its  organizatiou  in 
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1882,  the  society's  membership  has  increased  to  almost  one  thatuaoi], 
and  on  its  roll  wo  find  the  honorable  uaraes  of  Gladstone,  HuitkJn, 
Tennyson,  Earl  Husscll,  Lord  Rayleigh,  the  Bishop  of  Carlisle,  the 
Bishop  of  Ripon,  John  Addington  Symonds,  Canon  M.icColl,  and 
scores  of  others  distinguished  in  politics,  literature,  nnd  science. 

That  a  thoroughly  scientific  spirit  is  actuating  the  society's  work 
will  be  seen  by  an  extract  from  its  official  publications.  At  the  time 
of  organization  we  read  :  "  It  has  been  widely  felt  that  the  present  is 
an  opporttyie  time  for  making  an  organized  and  systematic  attempt  to 
investigate  that  large  group  of  debatable  phenomena  designated  hv 
SHch  terms  as  mesmeric^  psychical,  and  spiritualistic.  From  the  re- 
corded testimony  of  many  competent  witnesses,  past  and  present, 
including  observations  recently  made  by  scientific  men  of  eminence  in 
various  countries,  there  appears  to  be,  amid  much  illusion  and  decep- 
tion, an  important  body  of  remarkable  phenomena,  which  are,  prima 
facie,  inexplicable  on  any  generally  recognized  hypothesi?,  '  'h, 

if  incontestably  established,  would  be  of  the  highest  po>  if. 

The  task  of  examining  such  residual  phenomena  has  often  been  under- 
taken by  individual  effort,  but  never  hitherto  by  a  scientific  society 
organized  on  a  sufficiently  broad  basis." 

The  field  for  operation  was  so  extensive  that  there  was  n.iturally 
some  difficulty  in  determining  the  point  of  beginning  work.  But, 
after  duo  consideration,  the  following  programme  was  drawn  up,  awl 
a  special  committee  was  introsted  with  each  of  the  six  sabdivistons  of 
the  society's  work  : 

"  1.  An  examination  of  the  nature  and  extent  of  any  influence 
which  may  be  exerted  by  one  mind  upon  another,  apart  from  any  gen- 
erally  recognized  mode  of  perception. 

"  2.  The  study  of  hypnotism  and  the  forms  of  so-called  mesmeric 
trance,  with  its  alleged  insensibility  to  pain  ;  clairvoyance,  an<I  other 
allied  phenomena. 

"3.  A  critical  revision  of  Reichenbach's  rosoarches  with  certain 
organizations  called  '  sensitive,'  and  an  inquiry  whether  such  organi- 
zations possess  any  power  of  perception  beyond  a  highly  exalted  e<n- 
sibility  of  the  rccogni^x'd  sensory  organs.* 

"  4.  A  careful  investigation  of  any  reports,  resting  on  strong  le«ti- 
mony,  regarding  appearances  at  the  moment  of  death,  or  otbenrise, 
or  regarding  disturbances  in  houses  reputed  to  be  haunted. 

"  5.  An  inquiry  into  the  various  physical  phenomena  commonly 

*  The  phenomena  described  by  Bnron  Karl  von  Reicbsnbach  (bom  ITSS)  wen 
these :  Certain  persons  declared  to  bim  that  ordinary  magncta,  crystnls,  the  hmnui  bolf, 
■nd  some  other  substances  were  to  them  telf-luiulnnna,  presenting  atiigular  appoamiact 
in  the  dark,  and  olborwite  distinguishable  by  producing  a  Tariety  of  peculiar  sensor; 
impressions — eticb  as  anomalous  sensations  of  tciniwraturc,  bodily  pain  or  plcacnra,  nni- 
Bual  nerrous  symptoms,  and   involuntary  muscular  actiuti.     T'  mj 

Heichenbach  belicTed  nut  necessarily)  accompanied  by  ibnormo  ri- 

tal  slates.  ^1 
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led  spiritualistic,  with  an  attempt  to  discover  their  causes  and  gen- 
,1  laws. 

"  6.  The  collection  and  collation  of  existing  materials  bearing  on 
e  history  of  these  subjects. 

"  The  aim  of  the  society  will  be  to  approach  these  various  prob- 
ims   without   prejudice    or   prepossession  of  any  kind,  and  in  the 
,me  spirit  of  exact  and  unimpassioned  inquiry  which  has  enabled 
ienoe  to  solve  so  many  problems  once  not  less  obscure  nor  less  hotly 
Icbatcd.     The  founders  of  this  society  fully  recognize  the  exceptional 
difficulties  which  surround  this  brauch  of  research,  but  they,  neverthe- 
less, hope  that,  by  patient  and  systematic  effort,  some  results  of  per- 
manent value  may  be  obtained." 

In  accordance  with  this  programme,  the  society  went  to  work, 
oeroos  donations  of  money  were  received,  and  there  were  numerous 
lions  to  the  membership.  It  is  a  mistake  to  suppose  that  mem- 
rafaip  in  the  society  implies  anything  more  than  a  genuine  scientific 
terest  in  the  investigations.  The  constitution  of  the  S.  P.  II.,  as  it 
popularly  known  in  England,  expressly  states  that  membership  in 
the  society  "  does  not  imply  the  acceptance  of  any  particular  explana- 
tion of  the  phenomena  investigated,  nor  any  belief  as  to  the  operation 
in  the  physical  world  of  forces  other  than  those  recognized  by  physi- 
cal science." 

Notwithstanding  all  these  precautions,  it  was  asserted  in  many 
quarters  that  the  society  had  in  view  a  particular  explanation  of  the 
enomena  it  was  investigating.  Professor  Sidgwick,  in  his  first 
idential  address,  commented  upon  the  criticisms  passed  upon  the 
foundation  of  any  such  society,  and  succinctly  explained  and  defended 
its  course  of  action.  In  this  address.  Professor  Sidgwick  had  occasion 
to  define  what  the  society  meant  by  "  sufficient  evidence  "  for  the  phe- 
nomena with  which  it  proposed  to  deal,  and  he  declared  that  "  suffi- 
cient evidence  is  evidence  that  will  convince  the  scientific  world,  and 
for  that  we  obviously  require  a  good  de.al  more  than  we  have  so  far 
tained."  In  the  face  of  this,  it  is  plain  that  Professor  Ray  Lankes- 
's  comment,  "  puerile  hypothesis,"  would  have  been  more  in  the  na- 
ture of  a  scientific  judgment  had  it  been  delivered  after  a  review  of 
the  testimony,  and  not  before. 

From  the  dale  of  organization  until  the  present  time  the  council 
id  committees  of  the  society  have  labored  assiduously.  Facts  were 
e  great  desideratum,  and  they  have  been  looked  for  in  every  con- 
ceivable place.  Records  of  experiences  were  invited  from  any  and 
quarter,  and  many  thousands  have  been  received.  It  is  charac- 
;ic  of  the  society's  method  that  no  story  has  been  accepted  as 
aine  on  news]>aper  testimony,  or  on  second-hand  evidence  of  any 
In  each  case  places  and  dates  were  verified,  and  the  persons 
ly  concerned  sought  out.  As  might  be  supposed,  a  very  large 
proportion  of  the  stories  received  were  either  wholly  or  partly  ficti- 
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tioua,  or  olg*  grossly  exaggerated.  The  writer's  experieHoe  in  collect- 
ing evidence  in  the  United  Statea  for  the  society  has  been  that  from 
cighty-fivo  to  ninety  per  cent  of  all  the  atories  received  were  not  in 
accordance  with  fact.  Some  appear  to  bo  absolute  inventions,  but  tint 
vast  majority  are  made  up  of  a  halo  thrown  by  vivid  or  excited  im- 
aginations around  some  very  commonplace  occurrence.  In  one  ease, 
General  O.  O.  Howard  was  given  aa  authority  for  a  very  remarkable 
case  of  apparition  at  the  moment  of  death.  Names  and  dates  wbiw 
given  with  great  exactness,  and  the  story  was  followed  up  with  inter' 
est.  The  result  proved  that  neither  General  O.  O.  Howard,  nor  any 
one  of  several  others  of  the  same  name,  who  were  applied  to  under  1 
supposition  that  the  initials  were  wrongly  given,  knew  anything  al 
the  alleged  occurrence. 

This  sifting  process  is  in  itself  valuable,  for  it  places  in  the  ret 
of  fiction  much  of  the  current  spiritnalietic  literature,  and  the  atte 
tion  of  the  society  is  concentrated  on  the  residu.il  and  duly  subst 
tiatcd  phenomena.  Moreover,  it  must  be  borne  in  mind  that  seien 
demands  an  answer  to  its  questions,  and  has  no  regard  for  the  charac- 
ter of  the  answer.  So  an  answer  "  No  "  to  a  scientific  query  is  of  quite 
as  much  scientific  value  as  an  answer  "Yes,"  though  it  may  fall  far 
below  the  latter  in  interest.  A  fact  gained  counts  one,  no  matter 
whether  it  is  positive  or  negative. 

The  second  method  pursued  in  these  investigations  has  yielded 
more  exact  and  interesting  conclusions  than  the  one  just  mentioned. 
The  society  has  directly  experimented  with  persons  supposed  to  poe- 
seas  the  power  of  thought-reading,  mesmerizing,  and  hypnotizing,  and 
as  a  result  has  accumulated  a  great  mass  of  very  v.aluable  information. 

The  committee  charged  with  the  investigation  of  thought-reading, 
or  (Itought-transfercnce,  as  the  society  prefers  to  call  it,  has  undoubt- 
edly made  the  most  progress  up  to  this  time.  Phenomena  falling 
under  this  head  were  divided  into  four  classes  :  (a)  where  some  action 
is  performed,  the  bands  of  the  open-vtor  being  in  gentle  c  li 

the  subject  of  the  experiment ;  {b)  where  a  similar  result  i  'w^ 

with  the  hands  not  in  contact ;  (c)  where  a  number,  name,  wt>rd,  fl 
card  has  been  guessed  and  expressed  in  speech  or  writing,  witboH 
contact,  and  apparently  without  the  possibility  of  the  transmission ^| 
the  idea  by  the  ordinary  channels  of  sensation ;  (<f)  when  eimi^| 
thoughts  have  simultaneously  occurred,  or  impressions  been  madtsfl 
minds  far  apart.     Of  these  classes,  {n)  and  (A)  are  set  aside  entir<^| 
for,  as  has  been  shown  by  Dr.  Carpenter  and  others,  unconsoioas  maB 
cular  actions  and  unconscious  and  almost  imperceptible  indicatioDS  •P 
various  kinds  account  for  any  results  obtained  in  these  ways.     With 
(f)  it  is  very  different.     Here,  to  be  sure,  collnsinn  and  ri!»k  of 
arc  very  difficult  to  guard  against,  and  in  a  general  company  ■ 
almost  certainly  be  present.     But  it  is  otherwise  if  repeated  cximol 
ments  be  made  bv  a  limited  number  of  ttcientifio  mm  welJ  known  ^ 
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each  other.  It  was  in  this  way  that  tho  society's  expcrimeuts  were 
conducted. 

The  most  satisfactory  results  were  obtained  from  the  family  of  a 
Mr.  Crcery,  a  clergyman  in  Durbyshire,  four  of  whose  children — girls 
whose  ages  ranged  from  ten  to  seventeen,  thoroughly  healthy,  and  as 
free  as  possible  from  morbid  or  hysterical  symptoms — were  reputed  to 
possess  the  power  of  being  able  to  designate  correctly,  without  contact 
or  sign,  a  card  or  other  object  6xed  upon  in  the  child's  absence.  To 
this  family  the  committee  made  several  visits  of  several  days'  duration, 
and  the  record  of  their  numerous  experiments  appears  to  be  absolutely 
unexceptionable  and  conclusive,  as  far  as  it  goes.  The  active  mem- 
bers of  this  committee  were  Professor  Barrett  and  Messrs.  Gurney  and 
Myers. 

Sometimes  the  inquiry  took  place  at  Mr.  Creery's  house,  sometimes 
at  the  lodgings  of  the  committee.  Their  plan  was  to  select  at  random 
one  child,  who  was  then  asked  to  leave  the  room  and  wait  at  a  dis- 
tance, while  they  chose  a  card  from  a  pack,  or  wrote  on  paper  some 
number  or  name  which  occurred  to  them  at  the  moment.  Sometimes, 
though  not  invariably,  this  was  shown  to  the  members  of  the  family 
present  in  the  room  ;  but  no  one  member  was  always  present,  and  on 
many  occasions  the  members  of  the  committee  were  entirely  alone. 
The  child  was  recalled,  it  having  been  made  certain  that  she  was  at 
some  distance  when  the  number  or  card  was  selected.  This,  too,  was 
an  unnecessary  precaution,  as  the  habit  was  to  avoid  any  utterance  of 
the  chosen  card  or  name.  The  child  was  simply  told  before  leaving 
the  room,  "  This  will  be  a  card,"  or  "  This  will  be  a  name,"  as  the  case 
might  be.  On  re-entering,  she  stood  in  any  position  she  chose,  though 
Bomctimes,  at  the  committee's  direction,  with  her  face  to  the  wall.  She 
was  ailent  for  a  period  ranging  from  a  few  seconds  to  a  minute,  and 
thera  called  out  some  name  or  number,  or  whatever  the  subject  chosen 
was  to  be.  If  her  answer  was  correct,  the  committee  said  "  Right,"  if 
not,  "  No,"  and  a  second  and  sometimes  a  third  trial  was  allowed. 

In  the  case  of  a  card,  the  chances  are  fifty-one  to  one  against  the 
successful  guessing  of  any  particular  card,  assuming  that  there  is  no 
such  thing  as  thought-reading,  and  that  errors  of  experiment  are 
avoided.  Yet,  in  one  case  of  fourteen  trials,  nine  were  guessed  rightly 
ihe  first  time,  and  only  three  trials  can  be  described  as  complete  fail- 
nVM.  Some  of  the  trials  that  resulted  in  what  may  be  called  partial 
Mieoesaes  are  extremely  interesting,  and  we  give  a  short  selection  from 
^e  committee's  record.  The  card  selected  is  given  in  italics,  the 
gaesses  in  Roman  type,  and  the  only  remarks  made  (those  of  the  com* 
mittee)  in  parentheses  : 

Ftve  of  chtbs.     King  of  hearts  (No).     Five  of  clubs  (Right). 

7\bo  of  spade*.    Two  of  spades  (Right). 

Thrte  of  spades.  Three  of  hearts  (No).     Ace  of  spades  (No). 

Eight  of  spadw.    Eight  of  clubs  (No).    Eight  of  spades  (Right). 
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Knave  of  henrts.     Knave  of  hearts  (Right).  H 

l\eo  of  clubs.     Two  of  clubs  (Right). 

King  of  epadrji.  King  of  clubs  (No).  Knave  of  club^i  (No).  King 
of  diamonds  (No). 

Knave  of  diamonds.  Kiug  of  diamonds  (2so).  ivnavo  of  dia- 
monds (Right).  

It  will  be  noticed  that  often  the  number  of  the  card  is  gneaii^^| 
rightly,  but  not  so  the  suit,  and  vice  versa  ;  and  these  partial  succeaH^^ 
are  perhaps  destined  to  be  as  iraj)Ortftnt  in  drawing  conclusions  frijiii 
the  phenomena  as  thof»e  in  which  the  guess  was  completely  saccessfol. 
In  the  above  cases,  the  partial  successes  would  seem  to  suggest  s  mtn- 
tal  eye,  so  to  speak,  whoso  vision  was  in  these  cases  obscured  and  inac- 
curate. Other  coses,  when  the  objects  chosen  were  names,  such  as  the 
guessing  of  Jobson  for  Johnson,  would  in  a  similar  way  suggest  a 
mental  ear. 

As  the  result  of  six  days'  investigation  with  this  family.  383  trials 
were  made.  In  the  cases  of  letters  of  the  alphabet.,  of  cards,  and  of 
numbers  of  two  figures,  the  chances  against  success  in  a  first  trial 
were,  of  course,  25  to  1,  51  to  I,  and  89  to  1  respectively  ;  in  the  cae« 
of  surnames  they  would  be  indefinitely  greater.  Cards  were  most 
frequently  employed,  and  the  odds  in  their  case  may  be  taken  as  a  fair 
example.  If  this  be  done,  then,  in  .382  trials,  7^  would  be  about  the 
average  number  of  successes  on  a  first  trial  by  an  ordinary  guessor. 
In  these  tests  of  the  committee,  127  trials  were  successful  on  a  first 
attempt,  56  on  a  second,  .ind  19  on  a  third — 202  in  all. 

The  most  striking  success  was  when  five  cards  in  sticcession  were 
named  correctly  on  a  first  trial.  The  chances  against  this  were  con- 
siderably over  one  million  to  one.  By  way  of  precaution,  the  com- 
mittee says  in  its  report :  "  The  phenomena  here  described  are  so 
unlike  any  which  have  been  brought  withiu  the  sphere  of  recognized 
science  as  to  subject  the  mind  to  two  opposite  dangers.  The  hypothe- 
ses as  to  how  they  h.appen  are  confronted  with  equally  wild  assc^^H 
tions  that  they  can  not  happen  at  all.  Of  the  two,  perhaps  the  as«aiil|^^ 
tion  of  an  a  priori  impossibility  is,  in  the  present  state  of  our  knowl- 
edge of  nature,  the  most  to  be  deprecated,  though  it  can  not  be  con- 
sidered in  any  way  surprising." 

"Wo  have  given  the  dala  of  this  Creery  case  at  some  length,  be- 
cause it  illustrates  so  admirably  the  methods  of  the  society  and  the 
phenomena  which  it  is  investigating.  In  this  and  similar  invcstiga' 
tions,  the  question  which  the  committee  had  bofore  it  w  '  h 
there,  or  is  there  not,  any  existing  or  attainable  evidence,  tb.-i;  iil 

fair  physiological  criticism,  to  support  a  belief  that  a  vivid  iraprewJon 
or  a  distant  idea  in  one  mind  can  be  communicated  to  an'  *'  '  -rA 
without  the  intervening  help  of  the  recognised  meana  of  ? 

And,  if  such  evidence  be  found,  is  the  impression  derived  from  a  raw 
or  partially  developed  and  hitherto  unrecognircd  sensory  organ, or  ba» 
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e  mental  percept  been  evoked  directly  without  any  antecedent  sense- 
percept  ? 

Space  will  not  permit  mc  to  more  than  mention  the  nature  of  the 
evidence  which  the  society  has  collected  for  the  purpose  of  answering 
these  questions.  Experiments  have  been  made,  and  repeated  again  and 
ag^in  in  order  to  reduce  to  a  minimum  all  chances  of  collusion  and 
error.  Sometimes  contact  between  the  agent  and  the  percipient  has 
been  permitted,  and  sometimes  not.*  Much  of  the  evidence  is  very 
remarkable,  but  must  be  read  in  its  entirety  to  have  its  full  effect,  and 
we  refer  any  inquiring  reader  to  the  full  reports  of  the  various  com- 
mittees as  published  in  the  proceedings  of  the  society. 

Ab  a  scientific  result,  the  committee  felt  justified  in  drawing  up  the 
following :  1.  That  much  of  what  is  popularly  known  as  "  thought- 
ing "   is,  in  reality,  due  to  the   interpretation   by  the   so-called 

lader"  of  signs,  consciouKly  or  unconsciously  imparted  by  the 
touches,  looks,  or  gestures  of  those  present ;  and  that  this  is  to  be 
taken  as  the  prima  facie  explanation  whenever  the  thing  thought  of  is 
not  pome  visible  or  audible  object,  but  some  action  or  movement  to  be 
performed.  2.  That  there  does  exist  a  group  of  phenomena  to  which 
the  word  "  thought-reading,"  or,  as  the  committee  prefers  to  call  it, 
thought-transference,  may  be  fairly  applied  ;  and  which  consists  in  the 

ntal  perception,  by  certain  individuals  at  certain  times,  of  a  word 
other  object  kept  vividly  before  the  mind  of  another  person  or  per- 
sons, without  any  transmission  of  impressions  through  the  recognized 
channels  of  sense. 

Concerning  these  phenomena,  Mr.  Myers  writes  :  "  We  have  got, 
as  wo  hold,  a  definite  fact  to  start  from — a  fact  of  immense  and  un- 
known significance.  If,  as  we  believe,  we  can  truly  say  '  mind  acts  on 
mind  otherwise  than  by  the  recognized  organs  of  sense,'  this  is  proba- 
bly a  statement  far  more  pregnant  with  consequences  than  the  state- 
ments, '  rubbed  amber  attracts  straw,'  or  '  the  loadstone  attracts  iron.' 
And  it  must  be  our  business  to  turn  our  new  fact  over  in  every  direc- 
tion, to  specidate  npon  it  in  every  way,  or,  rather,  in  every  way  which 
can  possibly  suggest  a  new  form  of  experiment.  We  must  remember 
tiiat  the  experimental  cases  which  we  have  already  collected  are 
probably  only  what  Bacon  calls  '  ostensive  instances ' ;  '  instances,'  as 
be  expresses  it,  '  which  show  the  nature  under  investigation  naked,  in 
an  exalted  condition,  or  in  the  highest  degree  of  power ;  and  which 
are,  so  to  speak,  mere  emergent  summits  from  a  great  ocean,  which 
lies  beyond  our  present  reach  of  observation,  and,  perhaps,  even  be- 
neath the  level  of  our  consciousness.  * " 

As  might  have  been  supposed,  most  progress  has  been  made  in  this 
field  of  thought-transference,  for  its  phenomena  are  the  simplest,  and 

K  •  Th«  agent  it  the  technical  name  for  the  person  who  concrntratcs  hl»  thoughts  upon 
■1  eboMn  object,  and  the  Mihjpcl  or  percipient  is  llio  pcreon  who  "  reads  "  the  thought, 
■ud  l«Ua  what  the  object  thought  of  i«. 
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'  most  readily  admit  of  verification  or  disproof.  Still,  Bometbing  ha#  ' 
been  at'ooiDjiliHlied  in  each  of  tbe  six  drpartnicnts  of  investigation. 
The  cunuuittee  having  in  charge  the  liciuhcnbacb  experiments  felt 
jttBtified  in  making  a  nport  about  three  years  ago,  of  which  the  fol- 
lowing is  the  tenor  :  1.  That  three  obbervers  separately,  on  di&tuict 
occasions,  were  in  some  way  immediately  aware  when  an  electro-mag- 
net was  secretly  "  made  "  and  "  unmade,"  nnder  such  pr«cantion*  as 
were  devised  to  prevent  ordinary  means  of  knowing,  and  to  eselud« 
chance  and  deception  ;  and  the  observers  identified  snch  magnctiza- 
tion,  with  luminous  appearances,  which,  as  described,  agreed  gcoerally 
with  the  evidence  recorded  by  Reichenbach.  2.  That  there  were, 
though  less  decisively,  indications  of  other  sensory  effects  of  magnet- 
ism. In  view  of  these  apparent  confirmations  of  previous  testimony, 
the  committee  inclined  to  the  opinion  that,  among  other  unknown 
phenomena  associated  with  magnetism  there  is  a  prima  fctcit  case  for 
the  existence,  under  conditions  not  yet  determined,  of  a  ]"  "  nd 
unexplained  luminosity  resembling  phosphorescence,  in  th'.'  in- 

mediately  around  the  magnetic  poles,  and  visible  only  to  certain  indi- 
viduals. 

The  committee  on  haunted  bouses  has  carried  on  widely  extended 
investigations,  despite  the  fun  which  the  public  prints  have  poked  at  its 
"ghost  directory,"  but  as  yet  has  not  made  sutficieut  advance  to  war- 
rant a  report.  It  will  strengthen  our  confidence  in  this  committee's 
work  if  we  recollect  that  it  holds  that  the  unsupported  evidence  of 
a  single  witness  docs  not  constitute  sufficient  ground  for  accepting  an 
apparition  as  having  &  prima  facie  claim  to  objective  reality.  Und^ 
the  opt-ration  of  this  rtxle,  ninety-five  of  every  hundred  ghost-storie« 
must  fall  to  the  ground. 

The  investigators  of  mesmerism  are  undoubtedly  working  in  a  field 
which  has  been  by  no  means  neglected  in  the  past.  They,  therefore, 
have  more  definite  lines  of  guidance  than  most  of  their  colleagues. 
AVe  find  that  ihoy  divide  the  main  phenomena  connected  with  the  mes- 
meric state  into  three  classes  :  (1)  the  dominance  of  a  suggested  idea; 
(2)  transference  of  sensations,  vtrithout  suggestion,  from  operator  to 
patient ;  (3)  induction  of  general  or  local  ansesthesia.  Of  these  classes 
the  committee  pronounces  that  the  first  is  on  the  high-road  to  univer- 
sal acceptance  ;  that  the  second  is  rarely  contested,  but  the  committee 
has  added  something  to  the  facts  already  recorded  in  its  favor,  and 
has  hope  of  adding  more ;  that  the  third  class — the  production  of 
ansesthesia — has  already  been  established  by  overwhelming  evidrnee, 
and  is  to  a  certain  extent  admitted  by  modem  physiologists  Kut  it 
remains  undecided  whether  this  aniesthesia  is  produced  by  mere  «X* 
pectant  attention,  exorcised  in  a  particular  state  of  the  nervous  »yirt«in, 
and  is  thus  the  culminating  example  of  the  dominance  of  a  suggested 
idea  ;  or,  whether  it  is  the  result  of  the  inhibition  of  certain  wnsory 
centers  in  consequence  of  prolonged  stimulation  of  the  peripheral  ex- 
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tremilies  of  the  nerves  ;  or,  whether  it  is  the  result  of  soino  specific 
effluence  from  the  operator,  which  may  act  without  actual  contact, 
independently  of  the  subject's  knowledge  or  expectation.  On  the 
whole,  the  committee's  evidence  leans  toward  the  last  and  antecedently 
the  least  probable  explanation.  But  as  yet  no  definite  answer  is  pos- 
sible on  this  point. 

The  liteniry  committee  has  done  very  important  work,  for,  in  addi- 
tion to  the  collection  of  a  considerable  library  of  books  on  psychical 
subjects,  it  has  more  than  one  hundred  cases,  with  the  evidence  t.iken 
at  first  hand,  of  apparitions  closely  coinciding  with  the  time  of  the 
death  of  the  person  seen  ;  and  it  is  only  in  a  small  minority  of  such 
cases  th.it  informants,  according  to  their  own  account,  have  had  any 
other  hallucination  than  the  apparition  in  question.  While  no  deduc- 
tion from  this  evidence  is  yet  justifiable,  yet  we  may  safely  agree  with 
Professor  B.alfour  .Stewart  when  he  says  that  "  the  great  importance 
of  this  statement  will  be  manifest  to  all." 

There  the  work  stands  at  present.  We  have  given  a  brief  outline 
of  the  objects  and  method  of  the  society,  and  have  endeavored  to 
make  clear  just  how  f.ir  its  work  has  progressed.  The  society  is  ac- 
tively at  work,  the  literature  of  the  subject  is  increasing,  and  at  no  dis- 
tant period  more  definite  conclusions  may  be  laid  before  the  scientific 
world,  and  the  supporting  evidence  given  at  length.  That  the  interest 
in  this  work  is  generiil  is  proved  by  the  formation  of  societies  for 
psychicAi  research  in  Boston  and  Chicago,  and  the  character  of  their 
officers  and  conductors  is,  as  is  the  case  in  the  parent  society  in  Eng- 
land, surety  for  the  careful  and  scientific  prosecution  of  their  investi- 
gations. In  France  too,  the  psychologists  are  turning  their  attention 
to  these  phenomena,  and  men  like  Janet,  Ribot,  and  Charcot  are  at 
the  head  of  a  society  similar  to  those  we  have  mentioned. 

So  far  the  results  are  certainly  indefinite,  but  they  are  interesting 
and  suggestive.  The  time  m.iy  soon  come  when  we  shall  either  be 
able  to  speak  definitely  and  accurately  about  these  abnormal  phe- 
nomooa,  or  else  to  say  on  demonstrable  grounds  that  their  causes  and 
laws  lie  beyond  the  limits  of  human  knowledge.  Whatever  we  know 
will  be  Incorporated  in  the  v.ost  body  of  scientific  truth,  and  the  raison 
d^«tre  of  a  small  army  of  frauds  and  impostors,  as  well  as  of  innumer- 
able superstitions,  will  have  been  swept  away. 


CAUSES  OF  THE  PRESENT  COMMERCIAL  CRISIS. 

Br  PAUL   LEKOY-BEAULIED. 

UIE  whole  world  has  been  suffering  for  two  years  under  an  intense 
commercial  crisis.     Hardly  any  country  has  escaped  the  strin- 
Bcy.     For  special  re.osons,  France  has  suffered  the  most.     But  Eng- 
lud,  Belgium,  Italy,  GK;rmany,  and  even  the  United  States  and  the 
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Sonth  American  rcpnblicB,  have  not  Ijeen  free  from  its  effecUi  AU 
kinrls  of  coniinercial  activity  bear  witness  to  a  univeraal  laagvor. 
The  railroads  show  dimitiisbed  reccijjt^  over  all  the  European  Cooti* 
nent  and  in  the  Briligh  Islands.  The  foreign  commerce  of  France  boa 
been  declining  for  five  years,  during  which  time  the  valuation  of  importa 
has  diminished  by  sixteen  per  cent,  and  that  of  export«  by  ten  and  a 
half  per  cent.  A  part  of  this  deoreaec  is,  doubtlciss,  due  to  the  genrral 
depreciation  of  prices,  so  that  the  falling  o£E  in  the  ipiantity  of  gooib 
handled  is  not  actually  so  great  as  the  figures  would  make  it  app«ar ; 
but  this  depreciation  in  prices  is  another  cause  of  serious  conceni  (o 
economists.  England,  also,  is  struggling  against  difficulties  of  a  rimi* 
lar  character.  Italy,  irhere  the  financial  management  in  later  yean 
has  I)ecn  most  excellent,  h.i8  bad  to  pay  tribute,  though  in  aaaller 
proportionate  amounts,  to  tlic  general  depression.  Germany  has  nut 
a  check  in  the  speedy  race  to  wealth  which  it  proudly  thought  it  ttm 
making.  In  the  United  States  the  exports  have  fallen  (200,000,000 
since  1880.  The  Argentine  Republic,  also,  is  obliged  to  struggle  agam»t 
grave  financial  and  commercial  embarrassment. 

We  may  consider,  then,  that  all  nations  are  afflicted  with  commw- 
cial  depression.  What  are  the  causes  of  this  nniversal  debility 
How  long  will  it  last  ?  What  remedy  can  we  employ  to  restore  com- 
mercial health  in  the  shortest  possible  time  ?  The  opinions  as  to  the 
origin  of  the  crisis  are  widely  different.  Some  persona  see  in  It  only 
one  of  the  periodical  shocks,  one  of  the  "  growing  pains  "  which  scctn 
to  be  the  accompaniment  and  price  of  all  progress,  and  which,  coming 
on  in  the  natural  course  of  events,  and  Living  a  kind  of  character  of 
fatality,  will  disappear  of  themselves.  And  some  of  the  people  of 
this  class  believe  they  can  already  see  the  signs  of  convalescence. 
Another  class  of  observers  pretend  that  the  present  crisis  is  different 
from  any  that  have  preceded  it,  that  its  cause  is  not  natural  but  arti- 
ficial, and  originated  in  the  mistakes  of  governments,  and  that  a  sim- 
ple, easily  adopted  measure  of  policy  will  cause  its  removal  at  once. 
These  are  the  partisans  of  silver,  or  the  bimctallists,  as  they  call 
themselves.  Some  attribute  the  trouble  to  over-production.  Men  are 
producing  more  than  they  need.  If  we  do  not  raise  lose  wheat,  make 
fewer  clothes,  build  fewer  houses,  everybody  will  die  of  hnnfrer,  or 
cold,  or  want  of  shelter.    This  is  not  a  new  doctrine,  sclf-cor  ■  -y 

as  it  is.     Then  come  the  protectionists.    The  mischief  is  on  i-e 

we  do  not  protect  enough.  All  countries  are  suffering  because  they 
buy  too  much  and  sell  too  little.  We  must  protect  more.  When  all 
the  different  lands  shall  have  realized  that  mysterious  ideal  of  selling 
much  to  one  another  without  buying  in  their  turn  ;  when  they  shall, 
by  means  of  customs  duties,  have  annulled  the  diversities  of  pro- 
ductive forces  that  .are  derived  from  nature  or  from  remote  antece- 
dents ;  when  they  shall  have  abolished  the  territorial  <1  f  1 
among  men — the  fine  days  will  ronio  .-icjain.  ami  pros]"                ic* 
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follow  one  another  without  interraption.     Let  iis  examine  these  vari- 
ous opinions  in  snccession.     We  first  take  up  thoee  of  the  BUver  par- 
tisans ;  but,  without  entering  into  a  scientific  discussion  of  the  ques- 
ons  at  issue,  we  shall  only  speak  of  the  actual  influence  of  recent 
lonetary  facta  on  the  price  of  goods  and  on  commerce.    There  were 
11  recently  two  metals,  sometimes  rivals  and  sometimes  allies,  con- 
tending for  and  occasionally  sharing  the  monetary  function  of  the 
world — gold  and  silver.    Each  of  them  had  its  peculiar  territories,  and 
they  sometimes  spread  over  into  common  territories.     Gold  reigned  in 
England,  the  United  States,  and  the  Scandinavian  countries  ;  silver, 
in  the  Indies  and  Germany,  and  nominally  in  Austria  and  Russia  ; 
^^yhile  both  metals  had  undivided  sway  in  France,  Italy,  Switzerland, 
^HBelgium,  and  Greece,  or  the  countries  of  the  Latin  Union,  where  they 
^nad  equal  legal  rights,  and  were  rated  in  value  at  fifteen  and  a  half 
by  weight  to  one — a  valuation  which  M.  Ceniuschi  calls  the  bimetallic 
par.     This  par  exists  only  in  some  countries,  not  in  all.     After  the 
I      war  with  France  of    1870-'71,  Germany  changed   its   single  silver 
standard  for  one  of   gold.     The  Scandinavian  states  followed  suit, 
France  was  restrained  from  following  this  example  by  the  resistance 
Lflf  the  Bank  of  France,  which  foresaw  ruin  to  itself  in  such  a  meas- 
^Kre.    The  initiative  of  Germany — although  it  had  failed  to  make  the 
I     demonetization  of  silver  complete,  as  it  had  intended — coincided  with 
a  profound  change  in  the  monetary  situation  of  the  world.    The  metal 
silver  began  to  depreciate  and  to  grow  less  in  value  relative  to  gold. 
The  countries  of  the  Latin  Union,  being  the  only  ones  in  which  the 
two  metals  enjoyed  a  condominium  at  a  ratio  of  values  fixed  at  the 
beginning  of  the  century,  took  alarm  at  these  signs  of  a  widening  of 
j      the  difference  in  values,  and  adopted  an  exclusive  standard  of  gold. 
j      The  depreciation  of  silver  continued,  at  an  accelerating  rate,  till,  in 
j      1885,  it  took  18'63  grains  of  that  metal  to  be  the  equivalent  of  one 
I     grain  of  gold.    Silver  had  lost  nearly  twenty -one  per  cent  of  the  value 
which  it  had  maintained,  as  a  rule,  till  1871.    At  the  present  writbg 
I     the  depreciation  has  reached  twenty-two  per  cent.     This  depreciation 
^k  regarded  by  MM,  Laveleye,  Ccmiischi,  and  Do  Soubej-ran,  as  the 
^^kolt  of  the  demonetization   of   silver  by  Germany  and  the  Latin 
^^cnion  ;  but  this  demonetization,  only  partial  in  Germany,  was  merely 
I     an  incident  in  the  matter,  and  inadequate  to  produce   so  groat  an 
■     effect.     A  much  more  important  factor  is  the  increase  in  the  produc- 
tion of  silver,  which  has  been  enormous  during  the  last  fifteen  years, 
accompanied  by  considerable  reductions  in  the  expense  of  the  pro- 
eeases  for  extracting  it,  the  effect  of  which  is  .ilso  intensified  by  a 
greatly  diminished  production  of  gold.     With  a  tripled  production  of 
silver,  which  the  statistics  show  to  have  taken  place,  and  a  redaction 
of  one  third  in  the  amount  of  gold,  also  proved  by  the  statistics,  wo 
need  go  no  further  to  find  the  explanation  of  the  change  which  has 
taken  place  in  the  relative  value  of  the  two  metals.    From  1851  to 
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1655  the  rolae  of  gold  {irodnccd  exceeded  that  of  silver  in  tbe  pih 
ponioQ  of  Mveotj-MTcn  jtnd  a  half  to  twenty-two  and  a  italf  ;  ia  li^ 
the  proportioua  were  nrened,  and  tbe  valac  of  the  Bilrcr  prodtotd 
was  to  that  of  the  gold  as  fiftT-sevcD  to  forty- tbroo. 

The  question. now  arises  whether  the  relatiro  rarity  of  gold  bu 
bcea  a<lc<}aate  to  cxerciw  a  sensible  influence  on  prices  and  on  the 
roramcpce  of  the  world  as  a  whole.  3Iauy  writem  intnist  that  the  iwn 
{ihvoomcna  arc  eonuected,  hc*causG  they  are  simultaneous.  It  ix  also 
worthy  of  remark  that  the  production  of  gold  fell  oflf  at  the  very  time 
when  a  considerable  d'i  f  nations  turned  to  tli 

basis  of  their  monetary  iun  ;  when  the  United 

many  resumed  specie  payments  in  gold  and  Italy  began  to  hoard  it 
TLe  r  _•>»  of  these  iHjrsons  contain  sonie  facts  miiijjlfil  with  con- 

jee! m  dons.     Times  of  commercial  crisis  are  always  character- 

iied  by  depression  of  values.  In  making  our  comp.irisons  we  should 
be  careful  to  set  off  ordinary  years  ag.iinst  ordinary  years,  and  not  l«t 
peculiarly  exceptional  years,  such  as  sometimea  occur,  slip  into  one 
'■  10  comparison  to  exaggerate  tbo  ajiparent  d-  The 

(i.  ^  Ion  of  values,  moreover,  which  is  spoken  of  i       ,       ;i;>t  uni- 

Tcrsal ;  but  many  articles  have  escaped  it,  or  have  been  only  feeUj 
affected  by  it,  A  considerable  number  have  held  their  own,  or  han 
risen  in  price,  during  the  past  twenty-five  years.  Tin  has  fallen  bst 
slightly  ;  the  same  is  the  case  with  soap  and  bottles.  In  alimentary 
products  the  great  depreciation  which  is  talked  of  is  hardly  visible, 
except  in  wheat,  coffee,  and  siigar.  Salt,  beer,  butter,  and  poppc 
have  risen.  Meat  fallti  but  slowly,  if  at  all,  and  hides  are  deariT  than 
they  were  between  ISOl  and  1870.  Through  the  list  as  a  whole,  the 
tendency  to  depreciation,  it  is  true,  is  dominant,  but  tho  exceptions 
are  numerous  and  important.     When  we  turn  to  hum.in    -  "f 

whatever  kind,  whether  professional  or  those  of  common  1.:  ne 

find  that  salaries  and  wages  have  risen  all  around.  Now,  if  tho  cause 
of  the  present  crisis  were  the  increase  in  the  valne  of  gold,  the  prices 
of  everything,  without  exception,  would  have  fallen.  They  have  not 
done  so,  and  we  must  look  for  other  causes.  If  we  look  without  preju- 
dice, they  will  not  be  hard  to  find.  Two  conditions  may  be  discovered 
existing  in  combination  in  the  cases  of  all  articles  the  price  of  which 
h.os  fallen — that  the  production  has  become  remarkably  more  abun- 
dant and  the  expenses  of  it  have  notably  diminiiihed.  We  find  both 
these  conditions  existing  in  wheat,  cotton,  coffee,  iron,  cast-iron,  Cop» 
per,  and  everything  else  that  is  cheaper. 

Tlie  amount  of  territory  in  cultivation  in  wheat  has  increasttd  eaor> 
mously  ;  in  Europe,  thirty-four  per  cent  in  less  than  thirty-tive  yean  J 
in  the  United  States,  by  nearly  tripling  in  thirty-four  years  and  doab> 
ling  in  fourteen  years  ;  in  the  Hritish  colonies  outside  of  India,  naarij 
as  much.     Contrary  to  the  predictions  of  JMaltlms  ai'  '  ?o,  the 

last  quarter  of  a  cintury  has  seen  food-8ul)'-f:inc<s,  tbr    ^  whole 
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civilized  world,  multiplying  much  more  rapidly  than  the  population. 
IL  de  Keumann-Spallert,  a  statititician  of  high  reputation  fur  accu- 
racy, has  shown  that  the  trade  of  the  civilized  world  in  cereals  more 
than  doubled  between  1809  and  1879.  Since  then  it  has  suffered  a 
slight  recoil.  The  production  of  cotton,  which  was  estimated  at 
1,192,000,000  pounds  in  1840,  and  2,474,000,000  pounds  in  1H60,  re- 
mained nearly  st.itionary — increasing  only  about  three  and  a  half  per 
cent — between  1800  and  1870,  on  account  of  the  American  civil  war  ; 
hut  between  1870  and  1880  the  crop  of  the  United  States  rose  from 
1,5-10,000,000  to  3,101,000,000  pounds,  and  the  crop  of  the  whole  world 
to  4,039,000,000  pounds,  showing  an  increase  of  about  sixty-seven  per 
cent  in  ten  years.  But  this  is  insignificant  by  the  side  of  the  increase 
that  has  been  realized  in  the  production  of  wool.  A  commercial  cir- 
cular, issued  by  one  of  the  principal  brokers  of  Antwerp,  has  recently 
established  in  the  most  striking  manner  the  relations  of  the  price  to 
the  quantity  of  wool  imported  into  Europe.  T.nking  into  considera- 
tion the  stocks  of  colonial  wools  coming  from  the  three  principal  pro- 
ducing countries,  Australia,  the  Cape  Colony,  and  La  Plata,  we  shall 
find  that  in  1804  the  importations  amounted  to  only  458,000  bales  ;  in 
1868  they  had  nearly  doubled,  and  reached  879,000  bales.  The  price 
then  fell  to  one  franc  eighty-live  centimes  (about  twenty-five  cents), 
and  for  a  short  time  in  1809  to  eighty-five  centimes  (or  about  seven- 
teen cents),  the  lowest  price  that  had  then  been  known.  For  five  or 
six  years  the  importations  remained  stationary,  or  only  increased  a  lit- 
tle, and  prices  stiffened.  But  in  1877  the  importation  was  much  more 
considerable,  amounting  to  1,273,000  bales,  or  forty  per  cent  more 
than  five  ye.ars  previously,  and  prices  fell  in  nearly  a  corresponding 
proportion.  For  the  next  two  or  three  years  the  colonial  importations 
were  stationary,  and  prices  rose.  But  the  increase  in  production  was 
resumed  ;  the  importation  of  wools  into  Europe  was  estimated  at 
1,740,000  bales  in  1885,  and  prices  descended  correspondingly.*  A 
considerable  increase,  though  not  so  great,  has  taken  place  in  the  pro- 
duction of  coffee,  which  has  risen  from  321,000  tons  in  1855  to  588,000 
Ions  ui  1881,  or  sixteen  per  cent.  This  is  not  very  great,  but  the  in- 
crease in  the  use  of  coffee  is  still  slower.  The  production  of  sugar  has 
increased  more  rapidly.  The  increase  in  the  production  of  cane-sugar 
in  1888  amounted  to  about  one  third  in  five  years,  and  that  of  beet- 
sugar  in  1883  to  forty  per  cent  in  throe  years.  Since  these  dates  the 
production  seems  to  h.ave  taken  a  new  start. 

A  glance  at  the  statistics  of  metal-working  ought  also  to  convince 
a  reasonable  man  that  the  cause  of  the  fall  in  prices  should  be  sought 
in  the  conditions  of  the  production  of  each  article.  Fine  copper  is  one 
of  those  metals  which  have  fallen  most  witbin  fifteen  years.  The 
production  of  it,  which  was  only  4.5,250  tons  in  1850,  and  67,.370  tons 
in  1800,  reached  82,120  tons  in  1870,  and  over  120,(X)0  tons  in  1880, 
•  8oc  lluj  circular  in  "  rficonoiuiale  fran^is,"  February  7,  1886. 
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.ini]  tliU  figure  was  passed  in  the  followiDg  years.  The  com  b  Ml 
different  with  lead,  the  prvduction  <rf  which,  104,000  tons  in  1830  aod 
170,500  tons  iu  1850,  passed  879,000  tons  in  18bO,  or  was  more  thaa 
doubled  in  thirty  years.  The  pruduction  of  iron  Las  daublcnl  in  t«n 
years,  and  tbat  of  coal  increased  about  145  per  cent  in  tvrenty  yvom. 

We  might  pursue  this  enumeration  almost  to  infinity.  If,  however, 
instead  of  tstudying  the  s])ecial  and  precise  cause  of  the  depression  in 
the  price  of  each  article,  we  seek  tbe  more  general  causes,  they  art 
easy  to  find.  Tbe  question  of  the  metal  silver  is  foreign  to  them.  The 
general  causes  may  be  reduced  to  the  following  :  The  whole  world  is 
much  better  explored  than  it  was  twenty  years  ago,  ami  all  the  natu- 
ral riches,  the  best  lands,  and  the  best  deposits,  are  hotter  known. 
Capital,  baA'ing  become  more  abundant,  is  more  mobile  and  mon- 
active,  bolder,  more  ready  to  change  places,  and  more  transjifirtaljle 
tban  it  was  a  quarter  of  a  century  ago,  so  that  the  simple  announM- 
mcnt  of  the  discovery  of  a  new  source  of  wealth  at  any  place  in  the 
world  almost  immediately  induces  attempts  to  make  it  available.  Tbe 
rise  of  anonymous  business  societies,  or  companies,  has  an  ':  -r 

of  which  we  are  hardly  yet  beginning  to  take  account  ;  tL  .i- 

tion  of  this  powerful  collective  force  for  the  molecular  forces  of  per- 
sonal and  isolated  capital  has  transformed  and  sometimes  decupled  the 
efficacy  of  investment.  Men  also  have  become  less  sedentary,  and 
eagerly  follow  their  capital  wherever  it  calls  them  and  promisei 
them  remuneration.  The  progress  of  industry,  manifested  by  inven- 
tions, discoveries,  improved  processes,  and  even  workmen's  slight»,  is 
contributing  daily  to  this  incessant  development  of  prod'  hJ 

cheapening  of  pricca     The  last  factor,  and  not  the  least  eu(  ,.-, 

is  the  improvement  of  the  means  of  transportation,  especially  by  sea, 
during  the  last  fifteen  years,  by  virtue  of  which  it  is  calculated  that 
every  English  ship  can  now  carry  twice  as  much  freight  as  in  ISTO, 
three  times  as  mucb  as  in  1860,  and  four  times  as  much  .as  in  1850, 

These  are  the  general  and  incontestable  causes  which  have  acted, 
and  are  continuing  to  act,  upon  the  provisioning  of  the  world.  To 
seek  the  explanation  of  the  fall  of  prices  anywhere  else  is  willfully  to 
close  one's  eyes.  It  is  vain  to  pretend  that  the  fall  of  silver,  which 
amounts  to  twenty-two  per  cent  of  the  value  given  it  in  our  monetary 
tariff,  gives  the  Indies  an  advantage  in  exportation.  Amid  pbencim- 
ena  so  vast  and  striking,  this  is  only  an  insignificant  detail.  Tbe 
greater  part  of  the  goods  which  have  drooped  in  price  are  not  pro- 
duced in  cotmtries  h.aving  a  silver  standard.  The  great  m.arts  of  pro- 
duction of  copper,  for  example,  are  not  iu  the  East,  but  in  the  West— . 
in  Spain  and  the  United  States.    So  with  iron  and  with  wo-  \i 

peculiarly  the  product  of  countries  having  a  gold  standard.    ;  _, mA 

cotton,  also,  are  most  largely  produced  in  countries  whero  tbo  fall  in 
silver  can  have  no  direct  influence. 

It  would  bo  well  if  wo  could  come  to  an  understanding  of  the  real 
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effect  of  a  depreciated  carrency  upon  the  external  commerce  of  a  large 
country.  It  ia  often  asserted  of  India  that  the  depreciation  of  Bilvor 
has  given  it  a  great  advantage,  because  it  can  sell  its  goods  at  a  price 
which  calculated  in  gold  would  be  less  than  that  charged  by  complet- 
ing countries  ;  but,  on  the  other  hand,  nearly  all  the  finance  officers  of 
India  and  England  arc  suffering  from  the  embarrassments  inflicted 
upon  the  Indian  treasury  by  this  very  decline.  If  we  admit  the  prin- 
ciple that  a  depreciated  currency  is  an  advantage  to  a  country,  we 
should  conclude  that  Russia  is  never  more  prosperous  than  when  its 
ruble  declines,  the  Argentine  Republic  and  Brazil  than  when  their 
forced  paper  loses  another  fraction  of  its  nominal  value  ;  and  that 
those  countries,  like  Italy  and  the  United  States,  which  exerted  them- 
selves to  pass  from  the  regime  of  paper  money  and  resume  specie  pay- 
ments, committed  a  false  step,  because,  in  substituting  a  strong  and 
stable  currency  for  a  weak  and  variable  one,  they  made  exportation 
more  difficult.  It  may  bo  acknowledged  that  a  slow  and  gradual  de- 
preciation of  the  value  of  money  may  at  first  aid  to  a  certain  extent  in 
the  development  of  exportations.  Bat  this  is  only  a  transitory  phe- 
nomenon. All  prices  will  soon  come  to  a  level,  and  salaries  and  wages 
will  rise  ;  and  the  temporary  advantages  accruing  to  producers  and 
exporters  will  vanish.  If  the  foreign  commerce  of  India  has  sensibly 
expanded  within  the  last  fifteen  years,  we  can  point  out  more  palpa- 
ble, precise,  and  certain  causes  for  the  increase  than  the  fall  of  silver, 
in  the  development  of  the  network  of  railways,  the  operation  of  the 
Suez  Canal,  with  the  continual  reductions  in  its  tolls,  and  the  cheap- 
ening of  marine  freights.  Railroads  and  steamboats  are  the  great  lev- 
elers  of  prices.  Add  to  these  the  effect  of  all  the  improved  processes 
for  loading  and  unloading,  such  as  grain-elevators  and  all  the  new 
port  facilities,  and  we  shall  find  in  this  whole  of  circumstances  so  va- 
ried and  yet  so  concordant  a  cause  for  the  cheapening  of  goods  much 
leu  problematical  than  the  depreciation  of  silver. 

There  is  another  consideration  to  be  taken  account  of  when  we 
refer  the  fall  in  prices  to  the  diminished  production  of  gold.  It  is  not 
correct  to  suppose  that  it  is  indispensable  for  the  maintenance  of 
prices  that  the  quantity  of  the  precious  metals  which  form  the  stand- 
aid  shall  be  increased  in  proportion  to  the  extension  and  volume  of 
commerce.  Numerous  recent  discoveries  contribute  to  permit  econ- 
omy in  the  circulation  of  the  precious  metals.  Submarine  telegraphs, 
for  example,  more  exact  knowledge  of  the  ocean-currents,  the  cutting 
of  isthmuses,  and  improvements  in  the  steam-engine  are  diminishing 
the  use  of  these  metals  in  international  commerce.  If  we  wish  to  send 
a  million  dollars  in  bullion  from  America  to  England,  it  will  only 
take  six  or  seven  days  now  against  the  twelve  or  fifteen  days  that  it 
took  twenty  years  ago.  Specie  can  be  sent  now  from  Au.stralia  to 
Great  Britain  in  thirty-five  days,  where  it  took  ninety  days  a  quarter 
of  a  century  ago.  This  shortening  of  the  time  required  for  the  trsns- 
roL.  XXIX. — 83 


THE  POPULAR   SCIENCE  MONTHLY. 


mission  of  gold  is  really  equivalent  to  an  increase  in  the  aTai]a^| 
qnantityof  it.  Furthermore,  the  methods  of  payment  by  balaoeeslV 
twecn  one  market  and  another  bare  become  more  varied  and  abnu- 
dant.  The  simple  development  of  international  credit  permits  as  to 
transfer  funds  from  one  country  to  another  without  a  grain  of  goU 
being  moved.  Bank-notes  circulate  among  all  classes  of  the  popolatiov 
in  all  countries,  and  checks  have  become  everywhere  a  more  unai 
means  of  payment.  Piled  up  in  the  great  banking-houses,  tbc  precioos 
metals  suffer  less  diminution  by  wearing,  by  material  toss,  and  bj 
hoarding.  The  whole  world  is  thus  managing  to  make  lees  and  lew 
actual  use  of  metallic  money.  To  all  the  causes  of  decline  we  bare 
passed  in  review  may  be  added  another  cause,  accidental  and  tem- 
porary, but  eflfective  while  it  continues  in  operation — the  check  to  spee- 
ulation.  Speculation  is  as  necessary  to  commerce  as  Achilles  was  to 
the  army  of  the  Greeks.  It  is  that  which  gives  life  to  trade,  sustains 
prices,  and  fills  the  heart,  with  hope.  Without  it  everything  languishes. 
The  reader  may  now  be  ready  to  infer  from  this  review  that  an 
excess  of  production  is  the  cause  of  the  crisis.  We  are  prodociof; 
too  much,  and  mankind  is  poor  because  of  its  wealth.  Hen  arc 
troubled  to  get  enough  to  eat,  to  dress  themselves,  and  to  find  lodging, 
because  we  are  producing  too  much  food,  making  too  many  clothes, 
and  building  too  many  houses  !  It  can  hardly  escape  any  one  that 
this  explanation,  when  presented  in  this  straightforward  way,  has  a 
queer  look.  Have  we  really  produced  too  much  ?  Can  we  produce 
too  much  ?  At  any  rate,  can  it  ever  happen  that  an  excess  of  produc- 
tion will  engender  misery  ?  Such  an  hypothesis,  at  least  in  rcupect 
to  the  production  of  articles  of  subsistence,  can  hardly  be  admitted. 
Humanity  has  so  many  wants,  natural  or  artificial,  that  it  will  never 
be  satisfied,  and  we  shall  always  have  work  to  do  for  it.  The  old 
needs  are  extensible,  and  new  ones  are  arising  every  day.  When  the 
man  is  warmly  clad  and  he  can  not  put  on  more  clothes  without  load- 
ing himself  down,  ho  thinks  about  putting  carpets  on  his  floors  and 
pictures  on  his  walls.  Consumption  has  unlimited  appetites.  It  may, 
however,  be  admitted  that  there  can  be  over-production  of  particular 
articles.  Some  humorous  fellow,  for  instance,  has  suggested  that  we 
might  make  too  many  cofllns,  and,  be  they  ever  so  cheap,  the  demand 
for  them  would  not  incre.^e.  But  even  in  this  case,  perhaps,  the 
taste  would  be  stimulated  for  finer  and  more  expensive  cofiius,  and 
manufacturers  would  still  have  something  to  do.  So  there  are  a  few 
other  articles  of  which  the  number  or  quantity  capable  of  Ix'ing  made 
useful  is  limited,  but  the  quality  of  which  is  capable  of  indefinite  ex- 
pansion. In  articles  of  personal  use,  like  shoos  and  clothing,  xofsn 
abundant  production  and  cheapening  are  apt  to  have  the  effect  of  nos- 
ing us  to  change  them  often  and  to  bo  more  careless  about  baring 
them  repaired,  and  thus  open  the  way  to  a  larger  demand  for  tbeo. 
There  are  also . articles  not  essential,  but  serving  as  inatmments  of 
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labor  o£  which  there  might  be  too  many  made.  We  might  conceive 
of  an  eicees  of  needles,  or  of  looms,  or  spinning-wheels,  or  locomo- 
tivefi,  or  steamboats.  But  these  are  exceptional  cases.  Of  most  of 
the  articles  that  are  made  for  direct  consumption  we  may  say,  as  a 
rule,  that  they  can  not  be  offered  in  absolute  excess.  The  world  is 
never  likely  to  have  too  much  cloth,  or  sugar,  or  coffee,  or  meat,  or 
■wheat,  or  even  too  many  houses.  A  great  many  people  in  comfort- 
able circumstances,  to  say  nothing  of  those  who  are  poor,  would  have 
many  more  carpets  and  paintings,  would  use  more  sugar,  would  take 
coffee  more  frequently,  would  eat  more  meat,  and  enjoy  more  costly 
food,  and  would  live  in  better  houses,  if  it  were  not  for  the  expense 
and  for  the  habits  they  have  already  formed  under  the  restraint  of 
the  cost  of  living.  There  can  not  really  be  an  excess  of  any  of  these 
articles.  If  the  supply  is  at  any  time  in  excess  of  the  demand,  it  is 
not  because  this  is  not  capable  of  increase,  but  because  the  increase 
is  restrained  for  the  time  by  circumstances  which  will  prove  to  be 
only  transitory.  Take  the  case  of  houses  in  Paris.  They  say  there 
have  been  too  many  built.  Too  many,  it  is  true,  for  the  builders  to 
•ell  immediately  at  a  profit ;  but  not  too  many  for  the  population  who 
•re  all  the  time  complaining  of  being  lodged  in  too  close  quarters,  and 
would  gladly  exchange  their  two  rooms  for  three,  and  their  three  for 
four  or  five,  if  they  could  afford  it. 

We  sometimes  say  of  children  or  young  people  that  they  have 
grown  too  much.  The  expression  is  inexact,  for  we  do  not  mean  that 
wc  should  wish  to  see  them  smaller  again  ;  but  we  mean  that  they 
have  grown  up  so  quickly  that  their  bodily  functions  and  their  car- 
riage have  not  had  time  to  adapt  themselves  to  the  new  and  unaccus- 
tomed si^-e.  The  case  is  very  simil.tr  with  what  we  are  accustomed  to 
call  crises  of  over-production.  Taken  in  a  general  sense,  this  expres- 
sion t-oo  is  inexact.  We  must  not  conclude  from  its  use  that  men 
should  try  to  go  back  and  produce  less.  It  is  only  a  "growing-pain," 
the  reanlt  of  a  useful  phenomenon  being  produced  too  abruptly,  before 
there  has  been  time  to  modify  habits,  establish  new  agencies,  and 
adapt  society  to  the  new  conditions,  which  operations  have  to  take 
place  gradually.  Time  and  the  course  of  events  will  furnish  effectual 
remedies  for  the  momentary  inconvenience. 

We  must  be  on  our  guard  against  the  empirics  and  charlatans  who 
are  continually  besieging  the  public  powers  of  suffering  nations. 
First  among  these  are  the  protectionists.  "  The  world,"  they  say,  "  is 
producing  too  much  ;  we  have  to  struggle  against  universal  competition. 
We  have  the  remedy  in  our  hands.  We  must  proscribe  foreign 
goods  and  encourage  our  own."  This  kind  of  reasonjng  has  lately 
come  into  new  credit.  Nothing  can  be  more  unreasonable.  Protec- 
tionism is,  in  fact,  largely  responsible  for  the  present  crisis.  Let  us 
judge  of  its  effects  by  a  few  examples.  Among  the  articles  that  are 
mo»t  largely  produced  and  have  suffered  the  greatest  decline  in  price 
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Ipre  steamboats,  railroad-iron,  metals,  aoil  sngar.     These  very,  artielw 
nn>  the  most  highly  protected  ones  in  nearly  every  country.    Tb^ 
many  eteamers  have  been  bailt,  and   freights  har«   fallen  beloi^| 
i|iayiog  price.   What  is  there  strange  aboat  that,  when  England  has  goM 
pnto  the  business  with  all  the  acquired  advantages  and  prestige  of  her 
maritime  supremacy,  and  most  of  the  other  nations  are  encoaraffMH 
the  building  of  ships  with  all  their  might  by  means  of  direct  approj^^ 
ations,  differential  duties,   subventions,  or  Bpeci.al  postal   privileges? 
To  make  the  disproportion  still  greater,  protectionism  is  now  at  pain* 
to  reduce  as  much  as  possible  the  amount  of  freight  which  this  sur- 
plus of  ships  vrill  have  to  carry.     By  its  discriminating  dnties,  it  tri« 
uto  restrict,  or  even  completely  to  prevent,  the  imp  -vx 

rgoods.     If  you  will  have  a  marine,  and  go  to  tb.  lii- 

•"g  't»  you  ought  to  have  something  for  it  to  carry.  Now,  it  can 
carry  nothing  but  goods  coming  from  abroad  or  going  abroad.  The 
protectionist  policy  of  most  of  the  countries  practicing  it  can  be  re- 
duced to  the  maxim,  "  Get  by  means  of  subsidies  and  prixes,  as  iai;g« 
a  marine  as  possible,  and  secure  for  it,  by  protection  and  probibitofr 
duties,  as  little  freight  as  possible  "  I 

The  deplorable  effects  of  the  protectionist  rijitnc  are  no  leas  er^ 
dent  in  general  metallurgical  industries.  Protection  is  given  evay- 
where  by  means  of  extravagant  duties.  In  France,  the  duties  repn* 
sent  from  fifty  to  sixty  per  cent  of  the  current  value  of  the  goods. 
Yet  these  industries  are  among  those  that  are  languishing  the  most.  This 
is  because  the  effort  has  been  made  everywhere  by  means  of  customs 
duties  to  stimulate  them  to  excess.  In  the  United  States,  Russia,  Aus- 
tria, Italy,  Spain,  and  France,  the  people  have  been  persuaded  that  they 
Loan  not  build  enough  furnaces  and  machine-shops  ;  and  the  result  ha.^ 
"come  about  that  Spain  has  by  great  exertions  succeeded  in  sending  a 
locomotive  to  England,  the  very  home  of  steam-engine  making,  for 
sale.  All  countries  are  taxing  their  ingenuity  to  build  up  their  export 
trade.  Formerly  this  was  the  branch  of  business  which  rctiiriui!  vny 
portionately  the  most  profit ;  now  it  returns  the  least. 

In  no  industry  does  the  absurdity  of  the  protectionist  sy-:  i  Tsc 
a  clearer  exhibition  of  itself  than  in  the  trade  in  sugar.  FraTu-. ,  ilcr 
many,  Austria,  Italy,  Belgium,  Holland,  and  Russia,  are  each  laboring 
to  make  their  national  sugar  industry  the  greatest  in  the  world.  Each 
of  them  gives  premiums,  by  ingenious  devices,  upon  exportation.  Ths 
consequence  of  their  efforts  is,  that  this  sugar  industry,  the  object  of 
extraordinary  favors,  has  gone  entirely  astray  from  its  natural  ways. 
Production  is  poshed  everywhere.  The  cost  price  is  not  considered, 
but  only  the  export  price  ;  and  the  point  has  been  reached  that  so  mneii 
sugar  is  made  in  every  country  that  the  price  is  going  down  everyday. 
Governments  arc  induced  by  this  fact  to  increase  their  favors,  and  then 
the  price  takes  another  fall. 

While  it  has  a  less  palpable  influence  in  the  generality  of  aues,  the 
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protectionist  policy  is  not  less  unfavorable  to  industry  as  a  whole.  If 
the  market  for  most  of  our  export  products  is  restricted,  one  of  the 
causes  for  it  is  to  be  found  in  the  fact  that  between  1878  and  1880 
France  converted  most  of  the  nations  to  protectionism  ;  we  set  them 
the  example  and  they  followed  it.  We  repel  foreign  wheat,  cattle, 
and  cotton-thread,  and  they  repel  our  articles  de  Paris,  silks,  furniture, 
and  wines.  The  principal  factor  in  the  disproportion  between  the  pro- 
duction and  consumption  of  certain  articles  is  the  customs  tariff.  It 
acts  in  two  ways  :  by  depriving  the  export  trade  of  the  markets  to 
which  it  has  been  accustomed,  and  by  stimulating  new  manufactures 
which  are  destined  in  their  turn  to  find  no  market.  Finally,  commer- 
cial treaties  having  no  longer  a  real  existence,  because  they  sure  almost 
reduced  practically  to  a  clause  conferring  no  fixed  rights — the  most- 
favored-nalion  clause — there  results  a  great  instability  in  tariffs,  and 
consequently  in  international  relations. 

Another  factor  of  the  crisis  may  be  found  in  the  extravagant  public 
works  undertaken  by  states.  The  whole  European  Continent  and  some 
distant  countries  have  plunged  up  to  their  ears  in  vast  enterprises 
which  are  supposed  to  be  of  public  utility.  The  thought  that  great 
works  can  not  be  indefinitely  carried  out,  that  their  efficacy  is  limited, 
that  beyond  a  certain  point  they  do  harm  to  one  another,  and  bring 
no  more  aid,  no  durable  stimulus  to  industry,  simple  and  true  as 
it  is,  has  become  strange  to  the  light  heads  that  rule  parliamentary 
countries  and  democracies.  A  large  country  may  derive  mach  profit 
from  half  a  dozen  first-class  ports  ;  but  what  real  advantage  can  come 
from  turning  the  thousand  creeks  which  indent  the  shores  into  ports  ? 
It  would  be  about  the  same  thing  if  a  man,  instead  of  having  one  or 
two  outside  doors  to  his  house,  should  out  up  his  whole  first  floor  into 
doors.  The  case  is  the  same  with  roads  and  canals.  Beyond  a  certain 
extent,  they  serve  no  other  purpose  than  to  withdraw  the  land  they 
occupy  from  cultivation.  In  a  country  of  500,000  square  miles,  the 
first  20,000  miles  of  railroad  are  very  useful ;  the  next  5,000  miles 
much  less  so,  while  5,000  miles  more  would  be  an  excess,  a  luxury  to 
which  we  might  perhaps  afford  to  apply  our  surplus  profits,  but  which 
it  would  lie  foolish  to  pay  for  out  of  the  capital  fund.  Every  new 
mile  of  railway  opened  in  France  produces  a  small  income,  but  three 
fourths  of  it  is  simply  so  much  revenue  diverted  from  other  roads,  and 
not  the  product  of  a  new  traffic.  This  unreasoning  activity  in  con- 
stmcting  useless  public  works  which  prevails  in  many  countries  adds 
at  once  to  the  burdens  upon  industry  and  to  its  instability.  It  has 
contribut.ed  to  withdraw  masses  of  laborers  from  the  regular  cultivation 
of  the  soil,  to  cause  abrupt  rises  of  wages,  and  to  make  workmen  more 
exacting  and  more  refractory  to  discipline  ;  it  has  given  a  factitious 
derelopment  to  metallurgical  industry,  and  it  has  oast  disorder  into 
badgets,  hollowed  out  deficits,  necessitated  enormous  imposts,  and  in- 
cw—cd  public  debts  or  postponed  the  day  when  they  will  be  paid. 
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iiaaj  liglit  heada  are  still  eager  to  cuuic-  to  the  relief  of  »nlTi!i^| 
warkmen  by  modifTing  legislation  aod  opening  ininc«.  If  iLose  co4| 
sekn  would  take  the  trouble  to  reflect,  tbey  would  »ec  that  all  inter- 
Tendon  of  the  Btate  in  the  economical  domain  is  ce^ntiollj  distorbbg. 
It  i«  an  elcnicat  of  instability,  disorder,  and  waste.  With  their  cu»- 
lums  laws  which  they  are  oonstaotly  making  and  unmaking  ;  with  tise 
changes  with  which  tbey  threaten  mining  property,  somctimca  funded 
property  ;  the  free  exercise  of  industries  and  the  freedom  of  eontiacti, 
with  the  inconsiderate  public  works  thej  undertake  ;  the  loans  they 
contract ;  the  new  places  they  create,  and  the  parasitism  tliey  dereloji, 
goTemmeuts,  while  they  are  no  more  useful  than  flies  on  a  carri^igv- 
whecl,  count  for  a  great  deal  in  the  existing  economical  crisis.  Tbrv 
contributed  to  bring  it  about,  and  they  are  contributing  to  prolong  iL 
For  a  permanent  cheapening  of  tbe  cost  of  production  a  tliird  fac- 
tor should  be  reckoned  upon — improvement  in  workmanship.  It  would 
be  puerile  to  ignore  the  fact  that  the  workmen  of  Western  countries, 
Well  endowed  as  they  are  in  other  respects,  have  become  infatw 
with  the  new  conditions  of  their  life.  A  too  rapid  mcroase  of  vi 
superficial  instruction,  the  sudden  possession  of  political  and  civil 
rights  which  their  fathers  had  not,  concentration  in  cities  with  a  cor- 
reeponding  withdrawal  of  workmen  from  tbe  country,  all  together  bare 
contributed  to  exalt  the  conceit  of  a  great  number  of  workmen,  and 
especially  of  their  leaders.  The  results  are  a  seeking  for  extravagaot 
wages,  habits  of  partial  idleness,  and  a  general  looseness  in  the  matter 
of  days'  works.  It  would  no  doubt  be  a  most  desirable  consummation 
if  the  general  condition  of  mankind  were  such  that  we  could  pay  even 
unskilled  laborers  sucJi  wages  as  they  are  sometimes  able  to  command 
in  the  great  cities.  But  it  is  not  the  case.  In  the  world  at  large  niue 
tenths  of  the  industrious  classes  are  at  a  long  distance  from  each  cud- 
ditiona.  Western  workmen,  especially  in  the  United  States,  England, 
and  France,  forget  that  by  reason  of  exceptional  circumstances  they 
constitute  a  kind  of  aristocracy  of  Labor.  Like  all  aristocracies,  they 
have  at  last  given  way  under  their  exaltations  to  tbe  point  of  losing 
the  taste  for  labor  ard  the  practice  of  doing  their  work  consciun- 
tiously  ;  and  their  leaders  are  trying  to  draw  them  still  further  away 
from  tbe  feelings  and  habits  which  enter  into  the  make-up  of  the  good 
and  solid  workman.  Western  civilization  is  incurring  a  great  peril 
from  this  source.  When  China  is  fairly  opened  to  the  world  and  has 
become  a  country  of  railroads  and  factories,  it  will  become  necessary  1^ 
make  a  new  adjustment  of  wages  and  holidays  all  over  the  world,^| 
has  already  been  done  with  the  prices  of  goods.  Tbe  exceptial^| 
wages  of  the  day,  and  the  two  or  three  "  off  days "  a  week,  can  i^P 
survive  the  approaching  competition  of  the  extreme  East.  Tbe  reform 
that  it  is  desirable  to  make  should  not  await  the  comin  -<  immi- 

nent event,  or  the  conversion  may  be  too  late.     As  ■  ^         -:%  hav* 
been  obliged  to  accept  tbe  situation  and  resign  tbemaelTea  to  a  gradoil 
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diminution  of  their  profits,  so  workmen,  the  unfaithful  ones  at  least, 
among  Western  peoples,  will  have  to  recover  the  habits  of  regular 
and  conscientious  work,  which  were  formerly  in  honor,  but  upon  which 
they  are  now  trying  to  cast  discredit.  Possibly,  most  of  the  additions 
to  wages  that  have  been  made  in  later  years  will  have  to  be  reduced  ; 
but  this  will  be  compensated  for  by  the  greater  regularity  of  work 
and  the  general  cheapening  of  the  necessaries  of  life. 

In  addition  to  the  factors  we  have  described,  a  new  arrangement 
of  commercial  agencies  is  needed  to  the  full  bringing  about  of  the 
equalization  of  consumption  with  production.  In  most  countries  the 
economical  organism  is  complicated  with  supcrtluous  wheels.  The 
curiously  abnormal  situation  is  presented  that,  while  the  producer  gets 
lower  prices,  the  consumer  pays  no  less.  The  number  of  middle-men 
also  grows  quite  as  fast  as  the  difference  between  wholesale  and  retail 
prices,  so  that  they  too  make  no  great  profits.  Two  evils  results  from 
these  conditions  :  many  persons  are  lost  from  work  on  the  farm  or  in 
tbe  shop  ;  and  the  consumer,  not  profiting  or  profiting  but  little  by  the 
ohMpening  of  prices,  does  not  extend  his  consumption.  No  equilib- 
rium can  be  established  between  a  production  that  is  increasing  and  a 
consumption  that  remains  nearly  stationary.  The  state  has  no  part  in 
this  situation  ;  but  producers  and  consumers  sin  by  indifference  to  one 
other  ;  and  the  remedy  for  the  result  should  be  brought  about  by 
leir  joint  action  in  creating  market  depots  at  which  they  can  be 
brought  into  more  direct  relations.  The  state  may  best  facilitate 
such  arrangements  by  leaving  the  parties  at  perfect  liberty.  Its  inter- 
ference in  any  way  would  be  a  blunder,  and  only  a  hindrance  to  the 
accomplishment  of  the  desired  end. 

The  present  crisis  has  a  much  more  general  character  than  any  of 
the  crises  that  have  preceded  it,  because  it  is  a  part  of  an  abrupt  trans- 
formation in  the  production  and  circulation  of  the  whole  world.  For 
the  same  reason  it  is  destined  to  last  longer.  Nevertheless,  if  govern- 
ments have  wisdom  and  foresight  enough  not  to  interfere  with  the  course 
of  events,  an  era  of  improvement  may  shortly  begin.  Those  persons 
who  occupy  their  minds  with  plans  to  induce  interference  by  the  state 
in  the  interest  of  labor  and  enterprise,  whether  by  the  purchase  or  es- 
tablishment of  works,  stimulation  by  bounties,  discriminating  taxes, 
or  by  rules  for  the  regulation  of  the  relations  between  workmen  and 
their  employers,  show  more  zeal  than  wisdom,  and  are  asking  what 
will  only  aggravate  the  evil.  The  action  of  the  state  in  such  matters 
is  eBsentially  disturbing,  and  can  never  be  regulative.  All  that  we 
abonld  ask  of  it  is  not  to  interfere,  but  to  retrench  its  own  expenses, 
to  contribute  by  economical  administration  to  the  reduction  of  costs 
of  production,  and  by  a  calm  and  wise  attitude  to  the  revival  of  con- 
fideace. —  Tratislattd  for  the  Popular  Science  Monthly  from  the  Jievue 
du  Deux  Monde*. 
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THE  PHTSIOAL  LABORATORY  IN  MODERN  EDCCA 
L  TION.* 

I  Bt  HENBY  a.  E0WLAN*D.  Ph.  D.,  _ 

I  raoraana  ov  vuttoM  or  town  Bopoaa  vntraam,  ^H 

FROM  the  moment  we  are  born  into  thia  world  down  to  the  day 
when  we  leave  it,  we  are  called  npon  every  moment  to  ezercist 
our  judgment  with  respect  to  matters  pertaining  to  onr  welfare.  Whil» 
Nature  has  supplied  us  with  instincts  which  take  the  place  of  reasoo 
in  oar  infancy,  and  which  form  the  basis  of  action  in  very  many  per- 
sons through  life,  yet,  more  and  more  as  the  world  progresses  and  as 
we  depart  from  the  age  of  childhood,  we  are  forced  to  discriminato 
between  right  and  wrong,  between  truth  and  falsehood.  No  longer 
can  we  shelter  ourselves  behind  those  in  authority  over  us,  but  we 
must  come  to  the  front  and  each  one  decide  for  himsolf  what  to  believe 
and  how  to  act  in  the  daily  routine  and  the  emergencies  of  life.  'ITiis 
is  not  given  to  as  as  a  duty  which  we  can  neglect,  if  we  please,  but  it 
is  that  which  every  man  or  woman,  consciously  or  anoonsctously,  most 
go  through  with. 

Most  persona  cut  this  gordian  knot,  which  they  can  not  untangle, 
by  accepting  the  opinions  which  have  been  taught  them  and  which 
appear  correct  to  their  particular  circle  of  friends  and  associates  ;  oth- 
ers take  the  opposite  extreme,  and,  with  intellectual  arrogance,  seek 
to  build  up  their  opinions  and  beliefs  from  the  very  foundation,  indi- 
vidually and  alone,  without  help  from  others.  Intermediate  between 
those  two  extremes  comes  the  man  with  full  respect  for  the  opinions 
of  those  around  him,  and  yet  with  such  discrimination  that  he  sees* 
chance  of  error  in  all,  and  most  of  all  in  himself.  He  has  a  longing 
for  the  truth  and  is  willing  to  test  himself,  to  test  others  and  to  lest 
natnre  until  he  finds  it.  He  has  the  courage  of  his  opinions  when 
thus  carefully  formed,  and  is  then,  but  not  till  then,  willing  to  stand 
before  the  world  and  proclaim  what  he  considers  the  tnith.  Like 
Galileo  and  Copemicns,  he  inaugurates  a  new  era  in  science,  or  like 
Luther,  in  the  religious  belief  of  mankind.  He  neither  shrinks  within 
himself  at  the  thought  of  having  an  opinion  of  his  own,  nor  yet  be- 
lieves it  to  bo  the  only  one  worth  considering  in  the  world  ;  he  is 
neither  crashed  with  intellectual  humility,  nor  yet  exalted  with  intel- 
lectual pride  ;  he  sees  that  the  problems  of  nature  and  society  can  bo 
solved,  and  yet  he  knows  that  this  can  only  come  about  by  the  com- 
bined intellect  of  the  world  acting  through  ages  of  time,  and  that  he, 
though  his  intellect  were  that  of  Newton,  can,  at  best,  do  very  little 
toward  it.     Knowing  this,  he  seeks  all  the  aids  in  his  power  to  asccr- 

•  Reprinted,  by  pcrmisiSon  of  the  nathor,  from  "Johns  OopkiM  University  CIreuUf" 
for  June,  1886. 
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tain  the  truth,  and  if  he,  through  either  ambition  or  love  of  truth, 
wbhes  to  impress  his  opinions  on  the  world,  he  first  takes  care  to  have 
them  correct.  Above  all,  he  is  ■willing  to  abstain  from  having  opin- 
ions on  subjects  of  which  he  knows  nothing. 

It  is  the  province  of  modem  education  to  form  snch  a  mind,  while 
at  tlie  same  time  giving  to  it  enough  knowledge  to  have  a  broad  out- 
look over  the  world  of  science,  art,  and  letters.  Time  will  not  permit 
me  to  discuss  the  subject  of  education  in  general,  and,  indeed,  I  would 
be  transgressing  the  principles  above  laid  down  if  I  should  attempt  it. 
I  shall  only  call  attention  at  this  present  lime  to  the  place  of  the  lab- 
oratory in  modem  education.  I  have  often  had  a  great  desire  to  know 
the  state  of  mind  of  the  more  eminent  of  mankind  before  modem  sci- 
ence changed  the  world  to  its  present  condition  and  exercised  its  influ- 
ence on  all  departments  of  knowledge  and  speculation.  But  I  have 
failed  to  picture  to  myself  clearly  such  a  mind,  while,  at  the  same  time, 
the  study  of  human  nature,  as  it  exists  at  present,  shows  me  much 
that  I  suppose  to  be  in  common  with  it.  As  far  as  I  can  see,  the  un- 
acicntific  mind  differs  from  the  scientific  in  this,  that  it  is  willing  to 
accept  anil  make  statements  of  which  it  has  no  clear  conception  to 
begin  with  and  of  whose  truth  it  is  not  assured.  It  is  an  irresponsible 
state  of  mind  without  clearness  of  conception,  where  the  connection 
between  the  thought  and  its  object  is  of  the  vaguest  description.  It 
is  the  state  of  mind  where  opinions  are  given  and  accepted  without 
ever  being  subjected  to  rigid  tests,  and  it  may  have  some  connection 
with  that  state  of  mind  where  everything  has  a  personal  aspect  and 
we  are  guided  by  feelings  rather  than  reason. 

When,  by  education,  we  attempt  to  correct  these  faults,  it  is  neces- 
sary that  we  have  some  standard  of  absolute  truth  ;  that  we  bring  the 
mind  in  direct  contact  with  it,  and  let  it  be  convinced  of  its  errors 
again  and  again.  We  may  state,  like  the  philosophers  who  lived  be- 
fore Galileo,  that  large  bodies  fall  faster  than  small  ones,  but  when  we 
see  them  strike  the  gi-ound  together  we  know  that  our  previous  opin- 
ion was  false,  and  we  leam  that  even  the  intellect  of  an  Aristotle  may 
be  mistaken.  Thus  we  are  taught  care  in  the  formation  of  our  opin- 
ions, and  find  that  the  unguided  human  mind  goes  astray  almost  with- 
out fail  Wc  must  correct  it  constantly  and  convince  it  of  error  over 
and  over  again  until  it  discovers  the  proper  method  of  reasoning,  which 
will  surely  accord  with  the  troth  in  whatever  conclusions  it  may  reach. 
There  is,  however,  danger  in  this  process  that  the  mind  may  become 
over-cautious,  and  thus  present  a  weakness  when  brought  in  contact 
with  an  unscrupulous  person  who  cares  little  for  truth  and  a  great  deal 
for  effect.  But  if  we  believe  in  the  maxim  that  truth  will  prevail,  and 
consider  it  the  duty  of  all  educated  men  to  aid  its  progress,  the  kind 
of  mind  which  I  describe  is  the  proper  one  to  foster  by  education. 
Let  the  student  be  brought  face  to  face  with  Nature  ;  let  him  exercise 
bis  reason  with  respect  to  the  simplest  physical  phenomenon,  and  then, 
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ildl  OB  that  Boat  aabjecto,  inelading  tbc  m-kdpm. 
>  to  the  BMBorj.    I  myself  have  vritoeascd  the 
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stood  ^Sb»  aabjoet  or  aoC  There  are  even  many  schooU,  so  called, 
vhcra  tka  cabjwt  of  phyaka  cr  natiiral  philoaophy  itself  is  Uught, 
vitbont  avva  •  «ilaai  eTperiaant  to  illastrate  the  subject  and  coooect 
iha  vordi  with  Ucaa.  Words,  mere  words  are  taught,  and  a  state  of 
■od  far  difmnt  fiom  that  above  described  is  produced.  If  ooc  wne 
1  to  ind  a  system  of  educatioo  which  would  the  most  »nrtt!y 
the  Btadeat  with  any  subject,  T  can  couoviv«  of 
i  do  this  more  qgickly  than  this  method,  where  hv  \i 
fcaved  to  kam  what  be  does  not  ondcntand.  It  is  said  of  the  gnat 
Fuaday  that  he  Derercoold  understand  any  scicntiBc  (  '..>p 

oogUy  mtfl  be  bad  not  only  seen  it  perfonnerl  by  otl.  , .  r- 

fonaed  it  biaaelf.  Shall  we,  then,  expect  children  and  yonth  to  do 
what  Faraday  could  oot  do?  A  thoosand  times  belter  never  teach  tlie 
sabjwt  at  all. 

Tastes  diffar,  bat  we  may  5.-)fely  say  that  every  subject  of  study 
which  is  thoroughly  understood  i:s  a  pleasure  to  the  student,  lie 
healthy  mind  as  well  as  the  healthy  body  craves  exercise,  and  tbe 
school-room  or  the  lecture-room  should  be  a  source  of  positive  enjoy- 
ment to  tboae  who  enter  it.  Above  all,  the  study  of  nature,  from  the 
ongaifieeot  nnirerw,  across  which  light  itself  at  tbe  rate  of  186,000 
miles  per  second  can  not  go  in  less  than  hundreds  of  years,  down  to 
tbe  atom  of  which  millions  are  required  to  build  up  the  smallwt 
mioroacopie  object,  shotdd  be  the  most  interesting  subject  brought  t<> 
tbe  aotke  of  tbe  stndent. 

Some  are  bom  blind  to  the  beauties  of  the  world  aronnd  them, 
some  have  their  tastes  better  developed  in  other  directions,  and  some 
have  minds  incapable  of  ever  understanding  the  simplest  natural  pbe- 
noTOcnon ;  but  there  is  also  a  large  class  of  students  who  have  at  least 
ordinary  powers  and  ordinary  tastes  for  scientific  pursuits  ;  to  train 
the  powers  of  observation  and  classification  let  them  study  natural 
history,  not  only  from  books,  but  from  prepared  specimens  or  directly 
from  Nature  ;  to  give  care  in  experiment,  and  convince  them  that  Na- 
ture forgives  no  error,  let  them  enter  the  chemical  laboratory  :  to  train 
them  in  exact  and  logical  powers  of  reasoning,  let  thon 
matics  ;  but  to  combine  all  this  training  in  one,  and  to  •  ir 

minds  the  most  perfect  and  systematic  method  of  discovering  tb«  ex- 
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t  laws  of  Nature,  let  them  study  physics  and  astronomy,  where  ob- 
servation, oommoQ  sense,  and  mathematics  go  hand  in  hand.  The 
object  of  education  is  not  only  to  produce  a  man  who  knoxns,  but  one 
who  does  ;  who  makes  his  mark  in  the  struggle  of  life,  and  succeeds 
well  in  whatever  he  undertakes  ;  who  can  solve  the  problems  of  Na- 
te and  of  humanity  as  they  arise,  and  who,  when  he  knows  he  is 
ght,  can  boldly  convince  the  world  of  the  fact.  Men  of  action  are 
needed  as  well  as  men  of  thought. 

There  is  no  doubt  in  my  mind   that  this  is  the  point  in  which 
much  of  our  modem  education  fails.     Why  is  it  ?    I  answer  that  the 
memory  alone  is  trained,  and  the  reason  and  judgment  are  used  merely 
to  refer  matters  to  some  authority  who  is  considered  final  ;  and,  worse 
than  all,  they  are  not  trained  to  apply  their  knowledge  const-antly. 
To  produce  men  of  action  they  must  be  trained  in  action.     If  the 
languages  be  studied,  they  must  be  made  to  translate  from  one  lan- 
guage to  the  other  until  they  have  perfect  facility  in  the  process.    If 
mathematics  be  studied,  they  must  work  problems,  more  problems, 
and  problems  again,  until  they  have  the  use  of  what  they  know.     If 
^■tbcy  study  the  sciences,  they  mast  enter  the  laboratory  and  stand 
^^ncc  to  face  with  Nature  ;  they  must  learn  to  test  their  knowledge 
^Bonstantly  and  thus  see  for  themselves  the  sad  results  of  vague  spec- 
^ulation  ;  theyjnust  learn  by  direct  experiment  that  there  is  such  a 
I     thing  in  the  world  as  truth,  and  that  their  own  mind  is  most  liable  to 
^brror.     They  must  try  experiment  after  experiment,  and  work  prob- 
^^em  after  problem,  until  they  become  men  of  action  and  not  of  theory. 
I  This,  then,  is  the  use  of  the  laboratory  in  general  education,  to  train 

the  mind  in  right  modes  of  thought  by  constantly  bringing  it  in  con- 
tact with  absolute  truth,  and  to  give  it  a  pleasant  and  profitable  method 
of  exercise  which  will  call  all  its  powers  of  reason  and  imagination  into 
play.  Its  use  in  the  special  training  of  scientists  needs  no  remark,  for 
I      it  is  well  known  that  it  is  absolutely  essential.     The  only  question  is 

N whether  the  education  of  specialists  in  science  is  worth  undertaking  at 
all,  and  of  these  I  have  only  to  consider  natural  philosophers  or  physi- 
^ts.     I  might  point  to  the  world  around  me,  to  the  steam-engine,  to 
labor-saving  machinery,  to  the  telegraph,  to  all  those  inventions  which 
ake  the  present  age  the  "  Age  of  Electricity,"  and  let  that  be  my 
iswer.    Nobody  could  gainsay  that  the  answer  would  be  complete,  for 
are  benefited  by  these  applications  of  science,  and  he  would  be  con- 
ered  absurd  who  did  not  recognize  their  value.    These  follow  in  the 
n  of  physics,  but  they  are  not  physics  ;  the  cultivation  of  physics 
irings  them  and  always  will  bring  them,  for  the  selfishness  of  mankind 
can  always  be  relied  npon  to  turn  all  things  to  profit.    But  in  the  cduca- 
n  pertaining  to  a  university  we  look  for  other  results.    The  special 
ysicist  trained  there  must  bo  taught  to  cultivate  his  science  for  its 
own  sake.     He  must  go  forth  into  the  world  with  enthusiasm  for  it, 
and  try  to  draw  others  into  an  appreciation  of  it,  doing  his  part  to 
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Of  course,  persons  who  have  traveled  for  the  sake  of  their  health  will 
know  the  springs  of  the  Pyrenees  and  of  Auvergne,  and  will  have 
heard  of  those  of  Central  France  and  of  the  Yosges.  A  brief  descrip- 
tion of  the  leading  springs  in  this  latter  group  maj  have  a  practical 
interest  for  some  of  my  readers  ;  and  at  least  the  interest  of  curiosity 
for  those  to  whom  these  healing  waters  are  but  the  shadow  of  a  name. 

1.  I'lombleres. — These  springs  are  of  very  ancient  fame,  though 
they  have  become  popular  only  of  recent  years.  They  have  been 
known  and  used  since  the  Roman  time,  and  in  the  masonry  around  the 
deepest  spring  you  are  shown  mason-work  which  dates  back  to  the 
earliest  Christian  centuries.  In  1859  a  bronze  water-cock  and  its  key, 
of  the  Roman  time,  were  unearthed  in  fairly  good  order  ;  on  turning 
the  key,  the  water  rushed  out  in  a  full  stream.  The  masonry  of  the 
sab-works  is  probably  older  than  this  ;  and  it  is  probable  that  bathers 
were  disporting  themselves  in  these  vapor-chambers,  now  far  below  the 
level  of  the  ground,  at  least  two  thousand  years  ago. 

A  reminder  of  the  ancient  liberty  of  the  latter  survived,  until  very 
recently,  at  PlombiCtrcs,  in  the  custom  of  men  and  women  bathing  to- 
gether ;  this  was  practice^  so  lately  as  1881,  of  course  under  suitable 
restrictions  as  to  decorum.  A  sufficient  marble  partition  in  the  baths 
separated  the  men  from  the  women,  and  strict  regulations  as  to  bath- 
ing-dresses were  in  force.  But  the  bathers  were  numerous,  and  the 
baths  were  greatly  crowded.  In  one  of  the  bathing-rooms  I  was  shown 
four  marble  bathing-tanks — piscines  they  call  them — each  a  circle  of 
about  ten  feet  in  diameter,  with  a  dozen  single  bath-tubs  standing  near 
by  ;  and  in  these  rather  narrow  receptacles  no  less  than  a  hundred 
men  and  women  sometimes  bathed  at  a  time.  Naturally,  they  com- 
plained of  the  situation.  Rules  and  bathing-dresses  are  very  well,  but 
such  propinquity  has  its  inconveniences  in  spite  of  rules  and  bathing- 
dresses  ;  and  it  was  finally  found  desirable  to  allot  separate  hours  for 
bathing  to  the  two  "  sects  "  (in  Georgia  phrase)  of  bathers.  The  only 
other  place  in  Eastern  France  where  men  and  women  bathe  together  is 
»t  Vittcl ;  but  at  these  charming  baths,  which  we  shall  study  a  little 
later,  the  crowd  is  not  too  great,  and  people  can  discuss  evolution,  or 
the  dual  nature  of  the  soul,  across  the  marble  fender  which  separates 
the  tanks,  with  the  most  perfect  sang-froid,  especially  in  the  cooler 
baths.  The  absolute  leisure  and  unoccupation  of  the  bath,  the  uncon- 
ventionality  of  the  costumes,  and  the  interest  felt  in  meeting  strangers 
under  such  peculiar  circumstances,  all  invite  to  the  consolations  of 
talk  ;  and  many  a  pleasant  acquaintance  has  had  its  beginning  in  the 
tanks  of  Plombiferes  or  Vittel,  which  lend  themselves,  as  the  phrase  is, 
most  genially  to  the  humaner  sympathies.  It  is  no  small  consolation 
to  some  invalids  to  compare  notes  respecting  their  progress  ;  and  it 
must  be  remembered  that  the  majority  of  those  who  frequent  the  baths 
at  PlombiJ^res  are  actual  invalids.  As  to  any  improprieties  under  the 
old  system  of  bathing  together,  I  can  not  testify  :  the  worst  that  I 
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vho  at  least  did  ranch  for  the  material  prosperity  and  con* 
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The  Hennas  iV^polfon,  then,  are  the  newest,  finest,  and  most  eX' 
'  of  tha  six  ertabBahmcBta  of  Plombi^res,  and  they  are  among 
;  in  IVaaoe  or  ia  Europe.  The  Bain  Bomain,  an  old  estab- 
,  tdmih  ia  1837 ;  the  Bain  des  Bamet ;  the  Bain  tewpiri, 
ia  «Ueh,  as  I  hare  aaid,  the  bathers  were  formerly  so  crowded  ;  and 
tha  JBmim  Aa  CVytiai,  in  an  old  church — these  all  lie  farther  np  the 
haaalifal  BaRov  valley  in  which  Plorabi^rcs  is  built ;  and  all  are 
I  fkeqaeated,  the  latter  especially  for  the  cnrc  of  sterility.  In  all 
differaat  springs  the  waters  arc  warm,  ranging  from  about  OT 
'  C  (WQP  to  131°  Fahr.),  and  in  the  subterranean  vapor-roonj, 
I  Ae  spring  bursts  from  the  rock,  the  temperature  runs  up  to  ISd' 
Fahr.— qaite  aa  high  as  one  can  well  face  heat  in  the  shape  of  vapor. 
It  rrrias  to  bom  when  it  first  strikes  your  face,  but  a  pleasant  per^ira* 
tioa  foOoiWflL  This  temperature,  however,  that  of  the  hot  spring  itself, 
as  it  has  been  flowing  for  thousands  of  years  past  from  the  primitive 
is  not  that  which  is  used  for  treatment.  In  the  steam-room  the 
are  given  at  113°  Fahr.  Nearly  every  variety  of  bath 
ia  administered  in  one  or  another  of  these  thoroughly  eqaipprd 
wrahHthmeata. 

The  waters  of  Plombi^res  are  of  the  mildest ;  they  are  classed  by 
sooM  as  indifferent  thermal  waters,  but  they  contain  silicic  acid  and 
aalphato  of  soda.  Taken  as  a  drink,  they  are  stimulating  to  the  circit- 
latioa  and  to  the  nerves ;  they  are  diuretic  and  aperient,  and  eoata- 
times  prodnce  gastric  disturbance  and  the  so-called  "  thermal  fever* 
at  the  outset  of  the  treatment.  There  is,  besides,  an  iron  spring,  which 
is  eo! "  "  hich  has  a  similar  laxative  effect,  nnusnal  among  cha» 
hrbca.  '  i.    The  baths  of  Plombidres,  at  first  stimulating,  hsTS 


MINERAL  SPRINGS  OF  EASTERN  FRANCE. 


mfterward  a  sedative  effect.  A  bath  of  an  hour  and  a  half  ^-ill  slow  the 
circulation,  and  depress  the  muscular  forces  ;  but  the  baths  are  not 
now  prescribed  of  such  length  as  formerly. 

And  their  virtues?  They  are  employed  with  success  in  the  follow- 
ing classes  of  ailments : 

(a.)  Flatulent  and  acid  dyspepsias,  with  atony  of  the  digestive 
fljBtem. 

(b.)  Rheumatism  and  gout. 

(c.)  Female  complaints,  especially  neuralgia  and  engorgement  of 
the  uterus. 

(rf.)  Chronic  neuralgias  of  various  kinds.  Dr.  Lietard,  the  courteous 
inspector,  and  Drs.  Lecl^re,  Bottentuit,  and  Daviller,  are  among  the 
most  prominent  consulting  physicians  of  the  place. 

I  should  add  that  the  environs  of  Plombiftrcs  are  very  attractive. 
The  village  has  about  eighteen  hundred  inhabitants  ;  it  stands  where 
the  railroad  ceases  to  climb  the  valley  of  the  Augronne,  and  its  two  or 
three  pretty  streets  hang  along  the  sides  of  the  valley  like  terraces, 
here  and  there  connected  by  steep  stairways  built  in  the  hill-side  and 
leading  from  one  level  to  another. 

There  are  pretty  excursions,  as  everywhere  in  this  part  of  France. 
The  Urme  Jacquot,  the  Fontaine  Stanislas,  the  Valley  of  the  Se- 
mouze,  the  Val  d'Ajol,  Ilfirival  and  its  ruins,  Saint-Etienne,  a  cxirious 
town  of  the  seventh  century,  and  the  picturesque  city  of  Remiremont, 
mountain-girdled,  with  the  ruins  of  the  ancient  abbey  —  these  are 
among  the  places  to  see.  For  a  longer  excursion,  one  should  spend 
two  days  in  visiting  G6rardmer  and  the  mountain-lake,  high  among 
tbe  Vosgcs.  But  I  need  not  specify  any  more  pretty  places  in  a 
country  which  is  so  beautiful  as  the  east  of  France. 

2,  LuxEuiL,  nf  THE  HArTE-SAoNE. — This  is  a  pleasant  little  town, 
about  three  thousand  years  old,  near  the  new  Alsatian  boundary  of 
France,  an  afternoon's  drive  from  Plombiferes.  In  spite  of  thirty 
centuries'  growth,  it  has  not  as  yet  touched  the  round  number  of  four 
thousand  inhabitants,  though  during  the  season,  from  the  15th  of  May 
to  the  end  of  September,  the  place  is  flooded  with  guests.  Luxeuil  lies 
in  a  rolling  country — not  a  mountainous  one,  but  at  an  elevation 
(1,325  feet  above  sea-level)  that  gives  cool,  sometimes  chilly,  summer 
nights.  The  climate,  however,  is  not  a  variable  one,  and  one  sleeps 
soundly  at  night  at  Luxeuil. 

Judged  by  an  American  standard,  its  temperatures  are  equable, 
and  their  uniformity  is  increased  by  the  protection  which  Luxeuil  finds 
in  a  range  of  hills  upon  the  north,  covered  with  ancient  forests — the 
haute  futaic  of  the  French  classification.  There,  as  elsewhere  in  France, 
the  forestry  department  takes  account  of  each  tree  in  the  forests,  and 
they  are  classified  according  to  their  ages  with  systematic  accuracy. 
The  ages  that  divide  the  classes  are  forty,  sixty,  one  hundred  and 
twenty,  two  hundred,  and  lastly  over  two  hundred  years  ;  and  for 
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there  is  x  descriptire  name.     Tbe  French  f> 
haB  cared  for  is  the  vorid,  and,  wbeneTcr  wc  arc  read  ^  '  at< 

sad  pcMirrti  oar  otro, ««  shall  baro  tbo  advantage  of  Frcocb  cip<n> 
«BM  ia  thia  iimwtaiit  matter. 

The  eyi^ga  an  fiflc«a  in  irantb«r,  bearing  ixamus  that  oonio  dowa, 

fron  the  Roman  era.    Tbe  Bairu  dt»  Bent'lUtbu, 

J>ame*,  4et  FUtm,  are  among  tbe  mo«t  ns<.d,  flov^ 

ithcT  do  aader  the  roof  of  a  singl«  establisbment  with  four 

,  the  Smm  grodai,  tbe  Grmnd  Bain,  tbo  Ifain  dcs  Cuvetteg,  ud 


the 

The  ertahHshonot  itself  is  a  fine,  old-fasbioncd  bailding,  rerj 
ijr  and  aoBdlj  boilt,  more  tban  a  buodrcd  years  ago,  in  ibt 
of  the  owntTT,  and  nncb  enlarged  in  the  year  1853^ 
It  ■Iwh  ia  the  aiddle  of  a  park,  shut  in  on  rithur  hand  bj  rows  of 
BagBitoast  oakaad  {danr  trees.  Tbe  establislimcnt  lies  like  an  island 
ia^he  ialaad  eea  of  bills  and  meadows  which  make  np  this  region  ia 
.  of  the  Haote-Sa^ne.  They  are  the  last  north  ward-roll- 
of  the  Jnra. 

I  viD  Dot  enaiaerato  the  dotiehes,  the  pisciurs,  tbe  shower  and 
batha»  nor  the  score  of  appliances  which  go  to  make  up  tbe 
>  Qtptamt  of  thn  fine  establishment.  These  appliances  are. 
iadeed,  mack  the  same  in  all  the  great  European  watering-places,  and 
their  dabonte  complexity  is  a  thing  that  interests  one  upon  the  ^kH, 
nsher  than  in  tbe  deecription  of  it.  Taking  all  this  balneolopcsl 
battery,  thca,  for  granted,  let  me  come  to  the  description  of  the 
aatuii  themselves  and  of  their  rirtucs. 

They  are  tbennal,  ranging  from  28°  to  SI'S"  C.  (82°  to  125'  Fahr.), 
They  are  abvadant  in  quantity,  and  in  quality  they  are  of  two  classes: 
they  are  either  predominantly  saline  or  predominantly  iron-mangaocse. 
CheaneaUy  apeaking,  they  are  mild  waters ;  they  are  none  the  less  verr 
•CeeliTe  thecapeatically.  Some  of  the  mildest  mineral  waters,  both 
at  home  aad  abroad,  are  the  most  valuable. 

And  for  what  classes  of  complaints  arc  tbe  springs  of  Lnseuil  es- 
pecially iadioattsd  ?  There  is  no  obscurity  about  the  answer ;  and  it 
will  be  aa  CDOOoraging  one  to  many  sufferers. 

Hm  waters  of  Luxcuil  are  especially  adapted  to  ana-mia  and  tfl 
the  oompSaiats  that  arise  from  it ;  and  especially  to  the  nervous,  3t 
distinguished  from  the  scrofulous,  forms  of    ana:mia.     l^ecd  I  UT 
more  to  indieat*  the  point  I  am  coming  at?     The  tired  housekectiet 
who  b  breaking  down  from  work  and  worry,  the  jaded  societv-' 
whose  RMUids  of  fatiguing  pleasures  Lave  impaired  her  nerve* 
temper— nearly  all,  indeed,  who  re|ire9cnl  oar  domcstio  tTi>ca  of 
adiaastiioo,  and  nervous  debility,  especially  in  women    or  ^-K 
ftXNn  the  still  graver  derangements  of  special  functions  \rhi  l»  tv. 
Tolve — ^theao  are  the  preappointed  viaitors  to  Laxcuil.      p,^_     ^v* 
ferera  its  waters  are,  I  will  not  say  exactly  a  fountain  of  v      t^^ 


belief  is  not  easy  in  such  waters  ;  bnt  a  certain  fountain  of  strength 
when  rightly  chosen  and  rightly  used.  The  clientele  of  Luxcuil  is 
mostly  composed  of  women  and  of  young  girls  who  are  suffering  from 
one,  or  more  than  one,  of  the  protean  forms  of  aneemia.  I  speak  from 
my  own  observation  when  I  say  that  relief  is  certain  in  cases  of  this 
nature,  and  that  cure  is  frequent. 

But  the  caution  can  not  be  too  often  repeated  that  cure  or  even 
relief,  at  Luseuil,  or  at  any  other  mineral  spring,  can  only  be  expected 
when  the  right  patient  goes  to  the  right  spring.  I  would  not  send  a 
ecrofuloos  patient,  for  instance,  to  Lozeuil  ;  Salins  is  the  place  for 
him,  and  for  the  cure  of  the  particular  form  of  anteraia  from  which 
he  suffers.  Even  among  the  cases  of  nervous  antemia,  with  the  result- 
ing train  of  special  symptoms  to  which  I  have  alluded,  there  are  some 
that  should  seek  more  strongly  tonic  waters  than  those  of  LuzeaiL 
If  the  p.itient  will  have  himself  rightly  directed,  by  competent  medi- 
cal advice,  to  the  springs  that  he  requires,  and  if  then  he  will  go  to 
these  and  no  other,  and  there  take  the  local  treatment  that  he  requires 
from  the  local  physician — as  at  Luzeuil,  from  the  highly  accomplished 
Dr.  Champouillon,  or  from  either  of  his  resident  colleagues,  Drs.  Gau- 
thier,  Bertrand,  or  Paris — he  will  not  regret  the  passing  of  three  weeks 
in  this  health-giving  place,  I  should  add  that  the  society  is  mostly 
French ;  and  that  the  guest  has  to  choose  between  furnished  apart- 
ments, which  are  very  comfortable  and  moderate  in  price,  and  the 
various  hotels  of  the  place.  I  found  the  H6tel  des  Thermes  comfort- 
able, clean,  and  rejoicing  in  a  pretty  court-yard,  where  the  birds  sang 
all  the  morning  ;  and  it  is  a  pleasure  to  record,  though  in  a  language 
that  she  does  not  know,  and  in  words  which  she  will  probably  never 
see,  the  courtesy  with  which  the  hostess  of  that  hotel  welcomed  the 
pfieaent  writer  during  his  sojourn,  last  August,  in  the  pleasant  town  of 
Lnzenil. 

S.  BussANQ,  a  little  to  the  east  of  Lnxeuil,  is  the  last  French  station 
toward  the  new  Alsatian  frontier.  It  is  a  quiet  place,  in  the  heart  of 
beautiful  mountains,  which  tower  on  every  side  ;  in  the  green  valley 
below  the  establishment  the  Moselle  slips  quietly  seaward  from  its 
sources  in  the  Col  de  Bussang,  near  at  hand.  The  mountain  itself  is 
pierced  by  a  long  tunnel,  emerging  from  the  eastward  end  of  which 
you  come  suddenly  upon  the  reft  provinces,  and  see  the  uniform  of  the 
German  forest-guards  upon  the  highway. 

The  hotel  stands  alone  upon  a  beautiful  hill-side,  a  mile  away  from 
ibe  ancient  village  ;  it  is  at  an  elevation  of  2,188  feet  above  sea-level, 
in  the  very  heart  of  the  mountains  ;  and,  from  every  window  of  the 
lai^ge,  quiet,  clean,  new  building,  the  views  are  exquisite.  The  hill- 
alope  that  sweeps  far  upward  behind  it  is  a  mountain-pasture  or  Alp, 
where  shepherd-boys  tend  the  cattle  thronghout  the  cool  summer 
lu'iffats.  There  is  a  Swiss  air  about  the  place :  the  scenery,  if  less 
srsnd  than  that  of  the  French  and  Swiss  Jura,  is  very  beautiful ;  and 

TOC.  ZXIX. — S8 


«w 


TWS  POPULAR  SCIBjrCS  MONTHLY. 

^  ii  tbe  1ll^^<^^^■l  m  ■  for  aowiUtn  ezonniona  io  the  VaigUl 
Balkwi  JAhane  nd  Serraaoc,  with  tbeir  wanderfal  viewi  %A  dw| 
Alp>»  an  bitt  ft  few  mileB  swajr,  aod  OAiBrdmer,  with  iia  nouit- 
'  >  ft  dsj*B  ezconioa.    I  BentioD  th««e  local  atiraotiou,  for 
taeral  ■priiig  when  ao^  durau  of  moontain  iccnerf  fxiit, , 
foBB  poUat  iaflaaBeei  aoioo^  thoae  that  are  enlwted  for  tU] 
cvKk    Out  <m  act  find  &  more  qaietlj  delightful  apoC 


TWae  waten  bare  been  kDown  and  used  for  oentoriee.  Tbej  are 
idirieua  to  tbe  taate,  qiazUiag,  eold,  and  strongly  tonic,  containing 
tte  bioarbtnate  of  ino,  aiaagaiieae,  and  aome  arsenic  As  in  the  er 
anifciial  Hjgeia  watere,  the  strong  charge  of  contained  car 
gas  aeU  Bost  beneficially  a«  a  digestive  stimolant.  Tfaey 
oalj  mteniany  as  yet,  though  a  bathing  establUhment  it 
BOW  in  eoost ruction,  which  the  oonrteoos  manager  of  tbe  springs, 
M.  ZSnuaennana,  told  me  wonld  be  ready  for  ose  in  tbo 
of  1886l 

Tbe  waten  ara  need  for  the  following  therapeutic  purposes  : 

(ci.)  They  are  especially  helpful  to  tbe  digestion.     In  conseqi 
they  cure  tbe  amwnia  of  mal-nntrition,  and  some  forms  of  o 
th'T^"*"  dtanbcDa.    In  one  case  of  tbe  latter  category  which  cam*) 
itx  my  knowledge  while  in  Bossang,  a  cure  was  wrought  after 
of  aafferiag  and  prostration. 

(&)  The  waters  of  Bussangare  an  efficient  tonic  for  delicate  inv 
a»d  especially  for  persons  of  the  lymphatic  constitution.     They' 
exported  ;  bat  they  throw  down  a  part  of  their  iron  after  being  kept 
for  a  time. 

4.  VnTKL,  in  the  Vosges. — Coming  out  of  the  mountains  to  die 
rolling  country  at  the  foot  of  the  Vosges,  and  entering  tbo  valley  of  thi 
Vair,  we  find  a  very  interesting  and  completely  appointed  ostabhtb* 
ment,  mostly  of  recent  date,  at  YitteL  The  springs  flow  in  tbe  middle 
of  a  fine  park,  at  an  elevation  of  1,102  feet  above  sea-leveL  They  hav« 
been  known  but  about  twenty-five  years,  but  they  attract  a  multitode 
of  guests.  The  town  has  1,343  inhabitants ;  the  air  is  pore,  and  tbtre 
is  a  mild  mountain  climate.  The  establishment  is  under  the  direction 
of  tbo  brothers  Bonloumi6,  of  whom  one,  the  accomplished  superio- 
tending  physician,  speaks  English  well.  There  arc  a  casino  and  t 
theatre,  as  well  as  every  device  in  the  way  of  bathing  and  of  doacbcs; 
and  the  place  is  lively,  cheerful,  and  in  every  way  attractive— a  pleas- 
ant place  of  Bojoum. 

The  waters  are  cold,  and  are  either  predominantly  iron  or  calde; 
they  belong  by  their  coustitution  to  a  group  of  neighboring  ipring^ 
of  which  Contreiovillc  and  Martigny  are  the  other  members.  Thef 
are  very  abundant  and  limpid,  with  but  little  taste  ;  they  throw  down 
a  red  deposit  upon  the  marble  tanks  and  basins.  In  composition 
waters  are  of  the  type  of  the  Carlsbad  waters  ;  but  thcv 
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^eir  action.    They  do  not  purge  by  indigestion,  as  those  of  Contrex6- 
rille  are  believed  to  do. 

Their  use  is  in  curing — 

(a.)  Gravel,  when  caused  by  uric  acid. 

(&.)  Chronic  ailments  of  the  liver  and  hepatic  colic 

(c.)  The  gout  of  the  anusmic. 

(rf.)  Vesical  catarrh. 

(«.)  Enlargement  of  the  prostate  gland. 

It  may  be  added  that  many  cases  of  antemia  and  chlorosis  find  their 
rare  at  these  excellent  springs. 

5.  CoNTEKxfevTXLE,  IN  THE  V08GE8. — This  is  another  little  town  in 
the  valley  of  the  Vair,  a  pleasant  drive  from  Vittel,  among  rolling  fields 
bf  "Wiieat.  The  valley  is  small  and  narrow,  cutting  off  the  brceee  in 
Rammer,  so  that  the  place  is  hot,  according  to  French  standards,  though 
its  temperatures  never  approach  the  fervors  of  our  own  summers.  Less 
than  a  thousand  pcoplo  are  included  in  the  census  of  the  place  ;  but 
the  summer  visitors  count  by  thousands,  and  among  them  yon  will 
find  now  and  then  an  American  ;  though  the  great  majority  of  the  vis- 
itors hero,  as  at  all  other  French  spas,  except  perhaps  Vichy,  are  French. 
The  park  and  gardens  offer  a  lively  spectacle  during  the  season  ;  they 
MM  planted  with  fine  old  trees,  and  the  usual  good  band  of  music 
may  be  heard.  The  establishment  is  built  upon  a  peninsula  formed  by 
fi  loop  of  the  stream  ;  there  are  parlors  for  reading,  for  conversation, 
fer  games,  and  a  fine  casino.  Contrex^ville  has  not  at  all  an  ascetic 
kvputation,  and  one  of  the  attractions  claimed  for  the  place  is  that 
yoo  get  a  better  dinner  here  than  even  in  Paris.  Situated  as  it  is  in 
the  midst  of  a  fertile  country,  rich  in  almost  every  edible  product  of 
PVftnce,  there  is  good  ground  for  the  claim  of  a  superior  cuisine — one, 
bj-the-way,  that  is  made  for  the  city  of  Bordeaux,  where  they  claim  to 
give  the  best  and  the  best-cooked  breakfasts  in  Europe.  Certainly, 
the  breakfast  of  the  Bordeaux  restaurants  would  be  hard  to  beat  in  any 
[>f  the  various  quarters  of  the  world. 

The  waters  of  Contrcx^ville  are  cold,  limpid,  colorless,  with  a 
llightly  ferruginous  taste  and  smell.  On  standing  in  contact  with  the 
air  they  form  upon  their  surface  the  filmiest  film  of  an  iris-colored 
pellicle  that  one  can  imagine,  and  the  water  stains  the  cups  and  glasses 
in  which  it  is  used.  There  are  four  springs,  all  belonging  to  the  class 
of  calcic  waters.  Their  action  is  diuretic,  producing  a  strong  effect 
upon  the  kidneys  ;  and  after  the  fourth  day  there  is  generally  a  laxa- 
tive effect,  which  continues  throughout  the  time  of  treatment.  The 
leoretory  functions  of  the  skin  are  sometimes  increased — effects  which 
tra  attributed  to  the  indigestion  of  the  mineral  water.  However  this 
may  be,  some  of  those  who  take  the  treatment  are  purged  by  seven  or 
eight  glasses  of  the  waters,  while  others  bear  twenty  or  thirty  easily. 
The  waters  are  cold. 

Tbeir  special  curative  values  are — 
IJM-  "  -HiilMI 
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(a.)  For  «rio-*eid  gnnL  ^^| 

(«L)ForT«tio.lcM«niL  H 

(e.)  For  flDlMgcoMBU  of  tfc«  priMrtato  glaad.  ^H 

(dL)  For  goat,  cspeoully  wlieD  H  ia  henediurjr,  but  oocun  b  •  nVI 
JmC  aol  iadhridMlly  |>iiM|iu— il  by  his  vay  of  life  to  the  diaeaea.  I 
Ib  an  thaw  mltgoriM  of  ehronie  diaeace  the  waters  of  Contni^l 
TiD^  whaa  aapplanaalcd  by  the  kiDdly  care  of  Dr.  Brongaiatd,  Pr.l 
lUary,  or  aoaaa  other  of  the  excellent  physicians  to  bo  foond  at  tLisI 
rtUr— .  win  oaoDy  bring  oithrr  core  or  material  relief.  I 

fli  MASmurr  is  a  qniet  place  in  a  rolling  plain  of  the  Yosgea,  l^H 
fast  above  aaa  k? iL  The  train  royagcs  through  this  placid  ufwIH 
euuBUy  alaaoat  lika  a  ataamer  npon  tltc  long  swell  of  the  Pacific  Ocean. 
Yoa  get  off  at  a  little  atataoo  ia  the  midst  of  tbo  wheat  and  scarlet 
poppiea  that  are  Mowing  together  in  the  eammer  wind,  and  enjoy  the 
briliiaot  color  which  givoa  snch  a  charm  to  the  French  wbcat-growiog 
diMriets  daring  the  summer ;  taking  the  stage,  you  are  set  down  ia 
frooit  of  a  fins  new  establishment — brand-new,  indeed,  and  aearotiy 
fat  eoBpleted — where  groaps  of  well-dressed  people  are  gathered  ia 
the  newly  planted  park,  waiting  for  the  dinncr-bonr  to  strike.  Tim 
dining-room,  by-the-way,  is  hardly  large  enough  for  the  company.  A 
larger  dining-hall  was  in  process  of  building  when  I  waa  thers  last 
— lamw,  and  also  a  promenade  for  exercise  during  rainy  weather, 
exoelleot  reading-room  is  a  feature  of  the  establishment. 

The  waters  are  calcic,  and  are  substantially  the  same  as  tb 
Vittel  and  Contrexcrille,  but  purge  leas  than  the  latter.     Thei 
two  springs,  both  cold,  besides  a  "  saponaceous "  spring,  so  called 
from  the  uaotaous  feel  or  Uzturt  of  the  water,  and  from  its  milky 
appearance ;  of  this,  however,  little  use  is  made.     Dr.  Bridoo,  Um^ 
physician  in  charge,  is  a  serious  and  competent  physicinn, 
man,  but  well  versed  in  the  complex  subject  of  mineral 
ganeral,  and  of  those  of  Martigny-Ies-Bains  in  particalar.     He  makes 
no  extravagant  claims   for  their  virtues.     "  Gout  and  gravel^-c'r^t 
tout,"  he  said  to  me  with  decisive  frankness  ;  "  but  snrely  it  is  mnch 
to  cure  these   two  grave  complaints."     Gravel  in  its  moat  frcqncol 
form,  that  which  depends  upon  the  uric-acid  diathesis,  and  gravel  in 
many  of  the  severer  cases  even,  are  relieved  or  cured  by  these  most 
efficient  waters.    Regimen  is  carefully  attended  to,  as  at  all  of  the  bMt 
French  spaa  ;  and  while  I  will  not  say  that  regimen  is  cxoepti* 
neoesaary  in  the  treatment  of  goot  and  gravel,  it  is  a  part  of  the  t^^| 
ment  that  can  not  be  dispensed  with  s.ifply  in  any  disease  that  dep^^| 
upon  mal-nntrition.     The  mistake  of  many  patients  is  that  w^ea  ^^M 
they  are  arrived  at  a  spring  they  think  that  the  waters  will  do  all.    The] 
contrary  is  especially  true  of  chronic  diseases,  and  chronio  diacaaaaMH 
almost  the  only  ones  that  are  treated  at  mineral  sprioga.    Fifl^H 
chronio  diseases  a  cure  is  not  wrought  by  a  suooeasion  of  poVil^H 
remedial  impacts,  as  in  acute  diaeaaea  it  ia  often  wronght.     In  chrolH 
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diseases  tbe  care  depends  rather  upon  a  conaentixt  of  gentle  inflaeDces, 
a  sequence  of  impressions  that,  however  slight,  are  wisely  chosen  and 
directed  by  the  physician.  And  of  these  gentle  influences  those  which 
come  from  the  proper  choice  of  diet  and  the  right  use  of  exercise  are 
among  the  most  important. 

7.  Bains,  still  in  the  Yosges,  is  a  town  of  three  thousand  people,  situ- 
ated at  the  foot  of  the  eastward  slope  of  the  mountains,  and  in  a  valley 
which  is  watered  by  a  tributary  of  the  Sa6ne.  There  are  eleven  differ- 
ent springs,  all  warm,  varying  from  34-3  C.  to  49°  C.  (94°  to  120°  Fahr.). 
Their  main  mineral  constituent  is  the  sulphate  of  soda  ;  carbonate  of 
soda  and  the  chloride  of  sodium  are  also  present,  and  both  arsenic  and 
iron  have  been  found  in  very  small  quantities.  These  waters  are  lim- 
pid, colorless,  and  have  no  smell  or  taste,  emerging  from  the  gres  «o«- 
fiiat  which  covers  in  shallow  strata  the  granite  substructure  of  the 
▼alley.  They  have  been  known  ai>d  used,  like  many  others  of  the 
French  springs,  since  the  time  of  the  Romans,  and  their  yield  is  abun- 
dant, alike  for  the  baths,  douches,  steamings,  inhalations,  and  internal 
BSQS  which  are  prescribed  at  the  establishments. 

These  establishments,  two  in  number,  include  all  of  the  principal 
springs.  The  first,  the  liain  Romain,  which  occupies  the  center  of 
the  town,  is  a  handsome  building,  with  galleries  and  colonnades,  dress- 
ing-rooms, douches,  and  three  piscines  or  bathing-tanks  in  the  center. 
In  the  basement  are  huge  tanks  where  the  water  is  stored  ;  hence  it 
ia  lifted  by  pumps  to  reservoirs  in  the  top  of  tbe  building,  and  dis- 
tributed to  all  of  its  different  parts.  The  second  establishment,  the 
Eain  des  Promenadet,  is  almost  equally  well  appointed.  Some  two 
thousand  guests  come  yearly  to  the  place  between  the  middle  of  May 
and  the  middle  of  September,  the  limits  of  the  season  ;  while  the 
coarse  of  individual  treatment  is  commonly  fixed  at  twenty  days. 

These  waters  have  a  greatly  stimulating  effect,  which  is  beneficial 
in  cases  of  feebleness  or  of  nervous  dyscrasia  ;  used  as  baths,  they  are 
more  or  leas  stimulating  according  to  their  temperature  ;  after  a  cer- 
tain time  they  produce  a  sedative  effect,  in  this  particular  resembling 
tbe  springs  of  Plombi6res,  which  are  but  ten  miles  distant.  Taken 
inwardly,  they  produce  at  first  more  or  less  of  the  so-called  "thermal 
fever,"  i.  e.,  loss  of  appetite,  a  sense  of  weight  at  the  stomach,  and 
some  constipation,  and,  like  the  waters  of  Plombi&res,  they  are  very 
nseful  in  dyspepsia,  when  this  depends  upon  feebleness  of  the  nervous 
system  ;  in  gout  and  rheumatism,  and  neuralgia  and  engorgement 
of  the  uterus.  The  choice  between  the  two  springs  is  between  hill 
and  plain,  between  the  more  fashionable  and  the  quieter  place.  In 
either  tbe  patient  will  find  a  cure  if  he  follows  tbe  course  of  hygiene 
and  of  water  prescribed. 

8.  BoDRBONNE,  in  the  Ilaute-Mame,  is  the  last  in  the  group  of 
springs  which  we  are  studying.    The  town  lies  some  fifteen  miles  due 

of  Martigny,  whence  I  made  my  way  by  private  carriage  ;  and 


TEM  POPULAR  SCIEVCE  MONTHLY. 


ttwgTi  vlat  m  tt^tem  oC  pMtonI  aim,  of  nailing  prsine  and  wavhig 
fiMB  I  New  ham  I  teea  Mdi  rvftoM  and  iMuity  combined  with  the 
;  eahiratioB  ;  one  would  call  tbia  part  of  France  a  garden  of 
\  for  the  faok  tkai  it  in  grain,  not  fmit,  which  is  here  mainly 
•altivatad,  and  ■■  i^^Je-orchaid  is  the  proper  connotation  of  tbe  pt- 
dan  of  Uen.  On  the  aonthward  limit  of  this  lovely  rolling  npIaDd, 
•ot  yet  inraded  by  the  railway,  a  long  ridge  of  eastward-trending  hills 
arises ;  at  iu  foot  are  the  springs,  the  pretty  town  of  four  tboassml 
peoyls,  ak  eiglit  kvndred  and  ninety-two  foot  abore  s«a-level,  and  ths 
nilroad.  On  the  hill-eide  areenormoas  distributing  taolM,  into  whidi 
the  atcuuag-bot  mineral  waters,  too  bot  for  ose,  are  pnmped  op  daily 
to  cool  under  the  atariight  until  they  are  at  a  usable  temperature  for 
tha  UitlM  of  the  following  day. 

IWee  waters,  again,  have  been  known  and  need  since  the  Roman 
tiaM^  bat  Kpmislly  ainoo  the  sixteenth  century.  There  are  six  pria- 
dpal  apriagi^  nagtag  from  98"  to  66°  C.  (82°  to  151°  Fahr.) ;  tha 
water  h  limpid,  with  a  slightly  saltish  taste,  and  one  of  tbe  springs, 
the  Samrot  A  la  JUiru,  disengages  a  gas  which  has  an  odcM-  distinctly 
tbe  ooaTerse  of  attar  of  roaes.  These  waters  contain  the  chlorides  al 
•odium  and  of  magnesium,  with  sulphate  of  soda  and  a  little  iron  ;  and 
U>ey  are  nsed  in  all  the  ways  known  to  modem  balneology,  the  new 
hment  being  completely  provided  with  every  form  of  appaiatos 
,  piacutm,  vapor-baths,  baiffnoires,  and  tbe  new  treatment  by 
i|aij|iim  with  tbe  "pulverized"  or  minutely  divided  water — a  treat- 
ment  now  beginning  to  come  into  use  at  some  of  tbe  springs  in  oar 
ownooontry. 

RhaaakatinB,  tbe  scrofulous  diathesis,  and  old  wounds,  are  the  ail- 
ments mainly  treated  here  ;  and  so  efficacious  are  these  waters  in  tbe 
latter  class  of  cases,  that  the  French  Government  sends  many  of  its 
wounded  officers  and  soldiers  here.  Dr.  Magnin,  the  old  inspector, 
and  his  genial  nephew  of  the  same  name,  and  Drs.  Oabrol,  Bongard, 
and  Cansard,  are  among  the  excellent  physicians  of  the  place.  Among 
the  hotels,  no  more  comfortable  and  quiet  place  can  be  found  than  the 
Maison  Beanrain.  M.  Beaurain,  the  most  affable  of  hosts,  speaks  Eng- 
lish as  well  as  French,  and  has  a  most  refined  class  of  guests. 

Bonrbonne-les-Bains  is  a  pleasant  place,  and  its  waters  are  valoablc 
and  effective.  But  in  deciding  upon  treatment  it  is  not  enough  to 
know  that  the  waters  are  good  and  that  the  place  is  pleasant.  Tbe 
waten  must  bo  adapted  to  the  particalar  case.  The  main  socret  of 
sacoessful  treatment  by  mineral  waters  is  in  their  right  choice,  and 
as  to  this  I  have  one  word  of  serious  advice.  DofCt  try  to  chooaefor 
yourte^.  The  right  prescription  and  choice  among  thrso  delicate  y*t 
potent  remedies  can  only  ho  made  by  a  physician  who  undontaadaj 
them,  who  has  seen  and  studied  their  action,  and  who  also  onderati^H 
the  case  for  which  treatment  is  required.  ^| 
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GOOD  TIME  AND  ITS  ASCERTAINMENT. 

Bt  PBormssoB  ISAAC   SIIAKPLESS. 

THE  natural  divisions  of  time  are  the  year  and  the  day.  Tlie  week 
is  arbitrary,  being  probably  derived  from  considGrations  first 
suggeHted  by  the  first  chapter  of  Genesis.  The  month,  though  origi- 
nally intended  to  be  the  time  from  one  new  moon  to  the  next,  has,  of 
seoMsity,  departed  from  this  idea,  in  order  to  make  an  even  number 
in  the  year.  The  decade  and  the  century  are  purely  artificial,  deduced 
from  our  system  of  numbering.  But  the  day  and  the  year,  the  one  de- 
rived from  the  reappearance  of  light  and  darkness,  the  other  measur- 
ing the  round  of  the  seasons,  are  universally  adopted  units  of  time, 
saggesting  themselves  alike  to  cultured  and  savage,  and  which  we  can 
not  think  will  ever  be  superseded. 

The  year  is  the  time  of  the  revolution  of  the  earth  around  the  snn. 
Its  measure  is  most  easily  obtained  by  the  reappearance  of  the  snn  at 
the  same  altitude  in  the  sky.  Every  one  knows  that  it  is  higher  in 
satnmer  than  in  winter.  If  the  circle  of  the  earth's  equator  were 
extended  right  out  from  the  center  of  the  earth  into  the  sky,  it  would 
oat  out  a  circle  there  which  is  called  the  celestial  equator.  Now,  the 
Ban  oroBses  this  line  in  the  spring  northward,  arriving  at  its  greatest 
altitude  in  the  middle  of  summer  ;  thence  it  descends,  crossing  the  line 
southward  in  the  fall,  and  reaching  its  lowest  point  in  midwinter. 
The  ancients,  by  measuring  the  length  of  the  shadow  cast  by  a  verti- 
cal stick  on  different  days  of  the  year,  arrived  at  surprisingly  correct 
results  as  to  the  length  of  the  year.  In  450  b.  c,  Democritus  asserted 
the  year  to  be  365jf  days  long,  which  is  within  about  eleven  minutes 
of  the  troth.  Another  ingenious  device  for  the  same  purpose  was  that 
of  the  Egyptian  astronomers,  who  set  up  a  wheel  parallel  to  the  plane 
of  the  equator.  When  the  sun  was  in  this  plane,  the  shadow  of  the 
•nnward  side  of  the  wheel  would  be  exactly  intercepted  by  the  other, 
and  the  interval  between  two  such  occurrences  would  measure  the 
year.  Owing  to  the  fact  that  the  snn  does  not  cross  the  celestial 
equator  in  the  same  place  each  year,  this  year  which  measures  the 
seasons  is  a  few  minutes  shorter  than  the  exact  time  of  the  earth's 
motion  aronnd  the  sun. 

To  measure  the  day  troubled  the  ancients  much  more.  It  is,  per' 
haps,  a  common  idea  that  the  shadow  of  a  vertical  rod  cast  by  the  sun 
is  always  exactly  northward  at  twelve  o'clock  noon.  Any  one  desir- 
ous of  trying  this  can  easily  do  so,  and  he  will  find  that  such  a  shadow 
would  be  sometimes  eastward  and  sometimes  westward  of  the  merid- 
iaoriaark  at  noon.  Moreover,  he  will  find  that  the  time  between  two 
pMwgCB  of  the  sun  over  his  meridian  is  not  the  same,  so  that,  if  this 
time  were  taken  as  the  day,  there  would  be  no  uniformity.    It  was, 
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dsj  ia  Boak  coantriM  tiQ  oompantiveJy  r«- 
MBt  tiMM.  Ia  FVaaae,  vben  io  IR16  tha  cfamge  waa  made  to  tm 
fnaMt  ayatea,  tkov  vera  fean  of  a  diatnriwaca  among  workiog-peo- 
fla,  leat  tk*  abaBtiua  of  the  soa-daj  shoulil  eomebo^r  increaae  th«r 
tgf  lakob  It  BMC  the  approval  of  the  walchtnakcrB,  howerer, 
bad  kitbtrto  coaplaiiMd  that  their  wntchcs  wcald 
I  vith  tb*  BBS,  oot  kaowiog  that  thb  would  be  impos- 
:  Car  a  food  vateb. 

I  of  tbe  rararion  of  the  earth  on  ha  axis  can  not  be  meM* 
the  aaa,  for  tbe  reaaoo  that  the  earth  is  moving 
1  iL  W«  aiaat  faaTe  aoow  external  point,  fixed  with  refereoM 
to  tbe  eartb,  bj  wbieb  to  measora  it.  Tbe  sUra  afford  such  potBit. 
Bj  aotadBg  lb*  tbae  betataa  two  saeoessiTe  passages  of  a  star  over 
oar  aHofiaa  (oar  ■wMian  being,  aa  is  well  known,  the  semicircle  in 
tba  ifty  yaadag  favia  tb*  north  to  the  soath  point  of  tho  horixoo  di- 
nalij  inubaail),  wv  woald  obtain  the  exact  time  of  the  earth's  com- 
flariag  «aa  ipia  on  ita  axia.  Tbia  time,  which  is  about  four  minntM 
liM  ttaa  «ar  oidbnry  day,  18  called  in  astronomical  parlance  a  side- 
Nal  day;  oad,  Avided  ta  the  ordinary  manner  into  hours,  minutes,  and 
aararid^  is  kaowa  m  sidereal  time.  It  has  no  direct  relations  to  ordi- 
MryliCb 

IWoagb  an  tbe  tfane  that  the  earth  is  making  one  turn  on  its  aiU 
H  ia  Bd»aa)iin^'  aroond  tbe  son  in  the  same  direction.  So  it  takes  this 
extra  foor  aainBtea  to  bring  the  same  meridian  under  tbe  snn  again, 
after  making  a  complete  rcTolution.  Hence  we  have  onr  solar  day. 
'Agaa^  abM*  tbe  forward  motion  of  the  earth  is  not  aniform,  as  wcJI 
■•  far  anotbor  oaoae,  which  is  too  intricate  to  mention  here,  the  solar 
days  at«  not,  as  we  have  said  above,  of  eqnal  length.  So  the  device  is 
■do|itod  of  aaoertaining  their  a\  'irough  tbe  year  and  calling  it 

tba  owoB  solar  day.     This,  sm  i  into  hours,  minutes,  and 

oada^  ia  aiwsn  time — the  clock-time  of  ordinary  life. 

If,  therefore,  it  is  desired  to  find  correct  time  from  a  sun-dial^ 
by  any  method  depending  on  the  snn,  the  correction  from  apparent  to 
I  maot  be  made.  At  four  instants  during  the  year  this  cor- 
At  other  times  a  quantity,  amounting  at  its  groateet  to 
aboot  sixteen  minntes,  mast  be  added  to  or  subtracted  from  snn-time. 
For  several  days  in  tbe  early  part  of  November  the  sun  is  on  tlw 
uendiaa  mort*  than  a  quarter  of  an  hour  before  twelve  o'clock.  Oor 
preseot  system  is  not  exact  snn-time,  bat  san-time  so  modified  as  to  be 
adaptod  to  the  cnrrent  wants  of  our  existence.  It  is  aniform,  hcoaim 
il  ia  based  on  the  time  of  revolntion  of  the  earth  on  its  axis,  whieh  ksi 
not  varied,  if  at  all,  more  than  one  sixtieth  of  a  second  in  the  port 
twenty-6ve  handred  years.  But  the  common  day  is  not  the  aMi 
time  of  the  earth's  revolution,  nor  is  the  common  year  the  exact  l^| 
of  its  motion  around  the  sun. 

The  tendency  of  civilization  seems  to  be  to  depart  from  these  strict 
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utronomical  units,  while  all  the  time  depending  upon  them  for  tboir 
ascertainment.  And  the  recent  changes  of  nsing  "  standard  time  "  aro 
in  the  same  direction.  Of  course,  ev«ry  place,  not  just  north  or  sonth 
of  another,  has  a  different  noon.  To  prevent  the  confusion  resulting 
from  80  many  "  times,"  our  railroads  have  adopted  as  noon  the  mean 
times  of  certain  standard  meridians.  These  are  taken  just  one  hour 
apart,  so  that  if  the  new  time  were  universally  adopted,  the  minute 
and  second  hands  of  all  correct  clocks  would  bo  the  same  over  the 
hole  United  States,  and  the  hour-hands  would  differ  by  one,  two,  or 
iree  hours.  In  England  they  have  used  Greenwich  time  over  the 
land  for  many  years,  and  our  system  is  connected  with  theirs  by 
nsing  for  our  standard  meridians  those  which  are  an  even  number  of 
hours  from  Greenwich.     In  Philadelphia,  for  instance,  which  is  situ- 

d  on  a  standard  meridian,  the  timo  is  just  five  hours  later  ;  so  that 

ings  of  an  event,  happening  at  noon  in  London,  if  telegraphed  im- 
mediately, will  reach  Philadelphia  a  few  minutes  after  seven  o'clock 

the  morning. 

The  objections  to  adopting  this  standard  time,  in  some  places, 
on  the  inconveniences  of  having  noon  at  some  other  time  than 
wboD  the  sun  is  on  the  meridian,  very  much  resemble  those  made  in 
France  when  the  Government  substituted  mean  noon  for  apparent. 
Id  practice  we  never  know  when  the  sun  is  on  the  meridian,  and  if  it 
gets  there  at  12.30  iiLstead  of  12,  no  one  is  the  worse  off,  and  the 
methods  of  living  are  readily  adaptable  to  it. 

Time  being  thus  dependent  on  the  facts  of  astronomy,  its  ascer- 
tainment is  a  part  of  the  work  of  an  astronomical  observatory.  The 
instrument  used  for  the  purpose  is  a  transit-instrument.  It  consists  of 
a  telescope  which  is  mounted,  not  to  be  pointed  to  any  part  of  the  sky, 
but  to  swing  only  in  the  plane  of  the  meridian.  It  will  point  horizon- 
tally, north  or  south,  to  the  zenith,  and  to  intermediate  points.  A  star 
in  the  east  or  west  can  not  be  seen  by  it.  When  it  crosses  the  merid- 
ian, if  the  telescope  is  elevated  to  the  proper  angle,  it  will  cross  the 
field  of  view.  To  determine  exactly  what  part  of  the  field  the  merid- 
ian crosses,  a  spider-thread  is  stretched  in  the  tube  just  in  front  of 
the  eye-piece,  which  by  a  very  accurate  adjustment  must  be  made  to 
coincide  exactly  with  the  meridian.  Just  as  the  star  crosses  this 
thread,  or,  to  speak  moro  accurately,  just  as  the  particular  meridian 
of  the  place  passes  under  the  star,  the  time  must  be  recorded.  As 
there  is  a  possibility  of  an  error  in  this,  several  spider-lines  are  in- 
serted parallel  to  this  central  one,  and  symmetrically  placed  on 
either  side. 

The  telescope  is  connected  with  an  axis  pointing  east  and  west, 
working  on  the  tops  of  two  pillars  set  far  enough  apart  to  allow  tho 
telescope  to  swing  between  them. 

Let  us  now  go  through  the  operation  of  "  taking  a  transit."  The 
observer,  by  means  of  graduated  circles,  points  his  telescope  to  the 
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place  in  the  heaveoi  wbera  ka  kasvi  tfc*  alar  »  to  «naia  Ue  bai  kia 
clock  or  chronometer  hj  bit  nd*  tkkxng  aeeaad*  «r  half  enionilfc  A 
little  lamp  sends  a  raj  >nio  the  tabe  of  tke  idcaDOfc^  so  that  lie  can  we 
the  npidcr-lincfl.  With  paper  and  pcaal  ia  kaad  ke  tatioae  himielf 
in  front  of  the  tube.  The  atar  aucn  tlM  Md  of  riev  and  mov« 
toward  the  fir&t  spider-line^  Be  ghacee  at  tbe  cieck,  catckea  the  time 
bj  the  second's  hand,  and  oovata  the  tieka.  Tkna — fear— STe— six— 
the  star  has  just  cToosed  a  line.  Kfitiaialiiig  tke  Untkt  of  a  Mcoad,  be 
recorils  the  time  on  the  paper;  AU  tkia  vkik  ke  ia  nodag  the  beats 
of  the  clock,  and,  when  the  atar  reach—  tke  MaoadJiae,  be  ii  ready  te 
record  another  transit,  and  so  oe  throng  Tke  aieaa  of  all  these 
times  is  the  time  of  croanag  tbe  ccatral  fiae  hjf  tikt  ndervml  dodt. 
But  in  the  "  Nautical  Alaiaaae"  tbia  tiaie  ia  ^rca  aeeaiatelj,  sad  a 
comparison  of  the  two  shows  his  clock  error. 

Instead  of  recording  the  transita  br  tbe  "  eve-aad-ear "  oicibod 
above  described,  there  is  an  easier  way  by  nmplr  tapping  the  key  of 
|M  cicctnc  circuit  at  tbe  time  of  tnnoit.    Thia  aukea  a  record  on  s 
^  chronograph,"  which  can  be  read  at  leiaafs. 

A  chronograph  consists  of  a  brass  cylinder,  on  which  ia  faateoed  4 
sheet  of  paper.  Thia  ia  placed  with  iu  ajda  borisontal,  and  in  revolred 
uniformly  by  clock-work.  A  pen  rests  with  its  point  against  the  paper, 
making  a  mark  around  it.  By  a  alight  loogitndinal  motion  this  mark 
does  not  come  around  into  itaelf,  bat  advances  a  trifle,  being  like  tbe 
thread  of  a  screw,  running  from  end  to  end.  A  current  from  a  gal- 
vanic battery  is  so  arranged  that  every  swing  of  the  second's  pcado- 
lum  causes  an  electro-magnet  to  attract  tbe  armature  to  which  tbe  pea 
is  attached,  and  makea  a  break  in  the  xaaA.  Hence  there  is  a  aeries 
of  breaks  separated  by  intervals  of  a  second.  When  the  obscn-er  notes 
a  transit,  he,  by  his  key,  makes  galvanic  connection  and  interjects  an- 
other  break  in  the  line.  The  ftosition  of  this  break  among  the  seconds 
tolls  when  tbe  transit  occurred,  the  fractions  of  a  second  being  readily 
read. 

He  thus  knows  sidereal  time  ;  a  little  reduction  gives  him  the  mean 
solar  time  of  the  place  of  observation,  from  which  the  time  at  any 
other  place  whose  longitude  is  known  is  directly  deduced. 

Ilis  telescope,  to  avoid  all  possibility  of  error,  moat  bo  in  perfect 
adjustment.  The  axis  must  be  level;  it  must  point  east  and  west  ;  bit 
spider-line  must  be  correctly  placed  in  tbe  tube  ;  the  pivots  of  tbe  axis 
must  be  of  equal  size  and  uniformly  round,  and  the  axis  must  not 
bend  under  the  weight  of  the  tube.  All  these  sources  of  error  aw 
carefully  guarded  against,  but,  as  human  powers  are  finite  and  disturb- 
ing causes  very  plentiful,  errors  will  bo  introduced  in  various  directions. 
So  he  seeks  to  nullify  these  by  taking  many  stars  in  difTerent  parts  of 
the  sky,  and  from  the  varying  errors  he  deduces  what  part  belong*  to 
the  clock  and  what  to  the  instrnment.  Should  cloudy  weather  coo- 
tinno  for  many  successive  days  and  nights,  he  has  to  fall  back  on  bis 
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knowledge  of  the  rate  of  his  clock,  which  is  kept  under  as  uniform 
conditions  of  teraperaturo  and  moistore  as  possible.  There  must  bo 
something  radically  wrong,  either  with  the  observer  or  his  equipment, 
if  he  can  not  give  the  time  of  nooa  within  a  very  few  tenths  of  a 
second. 


KECENT  PKOGKESS  IN  CHEMISTRY.* 

Bt  H.  CABRINGTON  BOLTON,  Ph.  D., 
ntoruBOB  or  oubmutbt,  tboutt  ooli^eox,  iiABrroao. 

TO  many  intelligent  and  cultivated  persons  not  speciBcally  in- 
structed in  chemistry,  this  word  recalls  confused  memories  of 
colored  liquids,  glistening  crystals,  dazzling  flames,  suffocating  fumes, 
intolerable  odors,  startling  explosions,  and  a  chaos  of  mystifying  ex- 
periments, the  interest  in  which  is  proportional  to  the  danger  supposed 
to  attend  their  exhibition.  Further  reminiscences  are  of  many  sin- 
gular objects  in  wood,  metal,  glass,  and  earthenware,  of  flasks  and 
funnels,  of  retorts  and  condensers,  furnaces  and  crucibles,  together 
with  bottles  innumerable  filled  with  solids,  liquids,  and  gases,  the  whole 
paraphernalia  connected  by  glass  tubes  of  eccentric  curves,  and  dis- 
played in  inextricable  confusion  and  meaningless  array.  Behind  this 
chaos  arise  vague  memories  of  one  discoursing  learnedly  in  a  polysyl- 
Ubic  jargon,  and  attempting  to  explain  the  unusual  phenomena  by  the 
aid  of  abstruse  hypotheses,  but  utterly  failing  to  remove  the  sensations 
of  awe  and  of  mystery  bordering  on  the  supernatural  which  overwhelm 
the  hearer — impressions  that  have  clung  to  chemistry  ever  since  its 
entanglement  with  the  superstitions  of  alchemy,  astrology,  and  the 
"  black  art." 

Persons  who  undertake  to  gain  through  chemical  literature  a  knowl- 
edge of  what  chemists  are  doing  in  and  for  the  world  encounter  a  dis- 
couraging nomenclature  which  repels  them  by  its  apparent  intricacy 
and  its  polysyllabic  character.  Their  opinion  of  the  terminology  of 
ftn  exact  science  is  not  enhanced  when  they  learn  that  "  black-lead  " 
contains  no  lead,  "  copperas "  contains  no  copper,  "  mosaic  gold  "  no 
gold,  and  "  German  silver"  no  silver  ;  that  "carbolic  acid"  is  not  an 
acid,  "  oil  of  vitriol "  is  not  an  oil,  that  olive-oil  is  a  "  salt,"  but "  rock- 
oil  "  is  neither  an  oil  nor  a  salt ;  that  some  sugars  are  alcohols,  and 
■ome  kinds  of  wax  arc  ethers  ;  that  "cream  of  tart.ir"  has  nothing  in 
common  with  cream,  "  milk  of  lime  "  with  milk,  "  butter  of  antimony  " 
with  butter,  "sugar  of  lead"  with  sugar,  nor  "liver  of  sulphur"  with 
the  animal  organ  from  which  it  was  named. 

Readers  of  chemical  writings  sometimes  fail  to  appreciate  the  ad- 
vantages of  styling  borax  "di-meta- borate  of  sodium,"  or  of  calling 

■  Prom  txt  addrcH  read  before  the  New  York  Academy  of  Sdeoces,  March  15,  1886. 
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Tlw  twrire  prinnpal  chemical  societica  of  the  world  bare  an  aggre- 
gate aacaibenlup  of  neariy  nine  thousand  ;  *  almost  all  of  these  mciB> 
ben  are  actirriy  oontriboting  to  the  advancement  of  chemical  sdenoc^ 
pnbiiahiBg  their  reenlis  for  the  most  part  in  periodicals  especiallj  de- 
voted to  the  subject.    Exdading  transactions  of  societies  and  jonmala 
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of  physics  and  pharmacy,  these  chemical  periodicals  issue  annually 
about  twenty  thousand  pages.  Cearing  these  statistics  in  mind,  are 
wo  not  justified  in  feeling  appalled  at  the  idea  of  presenting  within 
the  compass  of  an  evening's  address  a  review  of  recent  progress  in 
chemistry  ?  Any  attempt  to  do  more  than  glance  at  a  few  salient 
points  is  obviously  out  of  the  question.  "  Recent "  time  will  of  neces- 
sity be  a  somewhat  variable  quantity,  its  limits  being  determined  by 
expediency.  We  shall  also  endeavor  to  bear  in  mind  the  fact  that  we 
address  an  audience  not  exclusively  composed  of  professional  chemists. 

Much  interest  is  commonly  attached  to  annoancementa  of  new 
forma  of  matter — an  interest  out  of  proportion,  perhaps,  to  the  real 
▼aloe  of  the  discoveries.  During  the  last  nine  years  chemists  have 
not  failed  to  sustain  this  interest,  for  they  have  proclaimed  no  less 
than  thirty-four  new  elementary  bodies.  The  ambition  of  these  chem- 
ists, however,  has  been  greater  than  their  accuracy,  for  of  these  thirty- 
four  bantlings  but  five  or  six  have  survived  the  scrutiny  of  the  doctors, 
two  or  three  are  now  in  precarious  health,  and  the  remainder  have 
been  cremated  without  ceremonies.  Of  the  youthful  survivors  com- 
paratively little  is  known  ;  their  character  is  being  severely  tested, 
and  their  future  destiny  and  utility  are  yet  uncertain.  The  extreme 
rarity  of  the  minerals  in  which  the  new  elements  have  been  detected, 
the  excessively  small  percentages  of  the  new  ingredients,  the  extraor- 
dinary difficulties  attending  their  separation  from  known  substances 
oombino  to  render  the  investigations  laborious,  protracted,  and  costly. 
From  twenty-four  hundred  kilogrammes  of  zinc-blende,  Lccoq  de 
Boisbandran,  the  discoverer  of  gallium,  extracted  sixty-two  grammes 
of  the  precious  metal ;  compared  with  thw  element,  therefore,  gold  is 
both  abundant  and  cheap.  Ytterbium,  scandium,  samarium,  thuli- 
um, and  the  rest,  will  long  remain  mere  chemical  curiosities  known  to 
t  few  ;  probably  the  most  sanguine  will  not  claim  for  them  a  future 
among  substances  of  economic  value. 

But  of  far  greater  importance  than  the  elements  themselves  is  the 
marvelous  delicacy  of  the  means  used  in  detecting  and  isolating  them. 
When  Bunsen  and  KLrchhofif  presented  to  scientists  the  instrument 
which  combines  the  penetration  of  a  telescope  with  the  power  of  a 
microscope  magnified  a  hundred-fold,  they  were  enabled  to  disclose 
Nature's  most  hidden  secrets.  The  new  elements  have  been  traced  to 
their  hiding-places,  their  differences  established,  and  their  subsequent 
purity  demonstrated,  chiefly  by  their  emission  and  absorption  8i)ectra. 
Three  years  ago,  William  Crookes,  who  had  already  discovered  thal- 
lium by  the  aid  of  the  spectroscope,  announced  a  novel  and  remarkable 
extension  of  the  power  of  this  instrument.  Crookes  found  that  many 
substances,  when  struck  by  the  molecular  discharge  from  the  negative 
pole  in  a  highly  rarefied  atmosphere,  emit  phosphorescent  light  of 
▼ariod  intensity.  Having  observed  under  these  conditions  a  bright 
citron-colored  band  or  line,  be  pursued  the  substance  producing  it,  and, 
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AamtiA  tihat  if  dM  rlwiniti  am  gtomftd  ia  tba  ofdw  of  their  atoouc 
■wvif^lM,  h  win  be  f oaad  tbat  acarij  the  smm  properties  recor  peri> 
odicaDj  thnmgfaoat  the  entire  seriea.  Thia  ao-calM  Periodic  Law  ia 
■oca  coadady  stated  thoa :  The  |in)|>tiea  of  the  elemeots  are  peri* 
odie  foneCioas  of  their  atomio  weight*  The  acctiraey  of  the  dedne- 
ttooa  haaed  on  this  law  is  strikinglj-  shown  by  the  fact  that  Meadele- 
jtt,  finding  an  nnfilled  blank  in  tbe  periodic  system,  boldly  annoaaced 
tba  general  and  special  properties  of  the  element  awvting  discorery ; 
six  years  later,  Lccoq  de  Boisbaadran  disooTered  gallium,  an  element 
which  proved  to  hare  properties  almost  identical  with  those  of  tbe 
hypothetical  eka-aluminittm  described  by  Mendelejeff.  And  in  187^ 
the  accuracy  of  Mendelejeff's  prophecy  was  further  confirmed  by  Nil- 
son's  discovery  of  ocandium,  the  counterpart  of  the  hypothetical  tta- 
hor.  Jika-tilicon,  though  yet  to  be  discovered,  may  almost  be  re- 
garded as  a  known  element,  so  fully  have  its  properties  been  predicted. 
The  correlation  between  atomic  weights  and  phj-sii^  properties  b 
being  extended,  and  now  embraces  the  fiisiM'  ■  olntl^  gen- 

eral aflinitics,  color,  occurrence  in  nature,  phys:      ^  "ilon^aad 

many  other  factors.     Dr.  Camelley,  who  has  been  active  in  develoff 
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ing  this  subject,  at  the  Aberdeen  meeting  of  the  British  Association, 
proposed  a  "  reasonable  explanation  "  of  the  periodic  law  ;  be  regards 
the  elements  as  compounds  of  carbon  and  aether,  analogous  to  the  hy- 
drocarbon radicals,  and  suggests  that  all  known  bodies  are  made  up  of 
three  primary  elements — carbon,  hydrogen,  and  lether — an  assumption 
which  can  not  be  disproved.  In  recent  years  the  periodic  system  has 
exerted  noteworthy  influence  on  the  classification  of  the  elements  and 
their  compounds.  It  is  of  positive  utility  in  determining  unsettled 
questions  concerning  new  and  rare  elements,  and  is  destined  to  main- 
tain a  lasting  hold  on  chemical  philosophy. 

The  question  whether  the  known  elements  are  truly  primary  forms 
of  matter  has  long  occupied  the  thoughts  of  chemists,  and  the  prob- 
lem constantly  acquires  new  features.  The  influence  of  high  tempera- 
tures on  the  spectra  of  the  metals  has  been  a  fruitful  source  of  spec'' 
ulations.  In  1878  the  English  astronomer  and  physicist  Lockyer 
announced  the  discovery  of  the  resolution  of  the  elements  into  one 
primary  matter  ;  but  when  Lockyer's  paper  was  read  before  the  Royal 
Society  bis  discovery  proved  to  be  little  more  than  a  hypothesis,  and 
that  not  a  new  one,  he  having  been  virtually  anticipated  by  Professor 
F.  W.  Clarke,  of  Washington.  However,  Lockyer's  hypothesis  was 
baaed  in  part  upon  experimental  evidence.  After  eliminating  coinci- 
dences in  the  Hues  of  the  spectra  of  various  metals,  due  to  impurities^ 
so  large  a  number  of  identical  lines  remained  that  he  advocated  the 
assumption  that  these  are  produced  by  a  primary  matter  common  to 
the  so-called  elements.  He  pointed  out  that  in  the  hottest  stars,  Sirius 
for  example,  hydrogen  only  is  present,  and  argued  that  at  extremely 
high  temperatures  the  so-called  elements  are  broken  up  into  hydrogen, 
the  ultimate  matter  of  the  universe.  Lockyer's  announcement  excited, 
temporarily,  a  lively  interest,  but  his  views  are  not  regarded  as  sup- 
ported by  sufiicient  evidence. 

More  recently,  the  doctrine  of  "  structure "  has  been  borrowed 
from  organic  chemistry,  and  applied  to  the  elementary  bodies  ;  the 
relations  existing  between  the  elements  is  so  similar  in  many  respects 
to  the  relations  between  the  hydrocarbons  in  a  homologous  series  that 
the  elements  have  been  regarded  as  compounds  of  carbon  with  an  un- 
known primary  form  of  matter.  Experimental  evidence  is  lacking, 
but  the  hypothesis  takes  a  plausible  form. 

During  the  past  year  .in  Austrian  chemist  has  announced  the  de- 
composition of  didymium  by  purely  chemical  means,  and  the  discovery 
of  praseodymium  and  neodymium  as  its  constituent  elements.  An  Eug- 
liah  chemist  claims  to  have  evidence  of  the  existence  of  an  allotropic 
form  of  nitrogen.     Both  these  statements  await  confirmation. 

The  views  of  chemists  concerning  the  nature  of  aflinity  and  chemi- 
eal  action  are  undergoing  modifications  destined  to  wield  an  important 
inflaence  on  the  science  in  the  near  future.  The  notion  has  prevailed, 
though  not  distinctly  formulated,  that  the  chemical  attraction  exerted 
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Baker  communicated  to  the  London  Chemical  Societj  results  of 
lis  experiments  on  the  influence  of  moisture  in  the  combustion  of  car- 
Jon  and  of  phosphorus  in  oxygen,  his  conclusions  being  that  the  com- 
sufttion  of  dry  charcoal  in  dry  oxygen  is  incomplete  and  slower  than 
n  ordinary  moist  oxygen.  In  the  discnssion  which  followed  Mr.  Ba- 
ker's paper.  Dr.  Armstrong  pointed  out  the  importance  of  these  new 
Tscts  in  defining  more  accurately  conceptions  of  chemical  action,  and 
tnggeeted  that  cheraical  action  is  "reversed  electrolysis."  In  his  ad- 
Ireaa  as  President  of  the  Chemical  Section  of  the  British  Association 
Tor  the  Advancement  of  Science  (September  10,  1885),  Dr.  Armstrong 
farther  discussed  this  subject,  and  stated  that  the  idea  conveyed  by 
:he  expression  "  reversed  electrolysis  "  is  found  in  the  writings  of  Fara- 
iay,  neglect  of  whose  teachings  retards  the  progress  of  chemistry. 

Liquefied  ammonia  at  —05°  does  not  combine  with  sulphuric  acid, 
bnt  swims  on  its  surface  without  mixing  with  it.  Donny  and  Maroska 
long  ago  showed  that  sodium  retains  its  luster  in  liquid  chlorine  at 
—80°,  and  quite  recently  Professor  Dcwar  demonstrated  that  liquid 
izygen  is  without  action  on  sodium,  potassium,  phosphorus,  solid  sul- 
>huretted  hydrogen,  and  solid  hydriodic  acid.  He  further  experi- 
nented  with  other  substances  normally  active,  and  found  their  affinity 
It  Tery  low  temperatures  destroyed. 

The  speed  of  chemical  reactions  is  an  important  factor  in  chemical 
iheory,  the  study  of  which  has  but  recently  begun.  Wenzel  long  ago 
aeld  that  the  affinity  of  metals  for  a  common  solvent,  such  as  nitric 
icid,  was  inversely  as  the  time  necessary  to  dissolve  them,  and  he  ex- 
perimented with  small  cylinders  partly  protected  by  wax.  Gladstone 
md  Tribe  have  made  attempts  to  ascertain  the  rate  at  which  a  metallic 
plate  precipitates  another  metal  from  a  solution,  and  they  announced 
»  definite  law.  Professor  John  W.  Langley  has  since  shown  that, 
irbile  their  experimental  work  was  correct,  their  method  was  faulty, 
uid  the  results  fallacious  ;  he  thinks  it  probable  that  the  true  law  of 
:hemical  ac-tion  where  one  metal  precipitates  another  should  be  thus 
(tsted  :  Tlie  time  during  which  one  atom  replaces  another  in  a  com- 
pound molecule  is  constant,  and  the  total  rate  of  chemical  action  varies 
iirectly  as  the  mass  of  the  reacting  body  in  solution. 

In  his  address  before  the  Chemical  Section  of  the  American  Asso- 
nation  for  the  Advancement  of  Science,  at  Philadelphia,  Professor 
Langley  discussed  the  problems  of  chemical  djTiamics,  and  pointed 
Mii  the  rich  store  of  promise  in  this  neglected  field.  Physics  deals  with 
^be  quantities — space,  mai^s,  and  time.  Chemistry  has  too  long  been 
Iffitont  with  studying  the  changes  of  matter  in  terms  of  space  and  mass 
)nly — that  is  to  say,  in  units  of  atomic  weight  and  atomic  volume. 
The  discovery  of  a  time-rate  for  the  attractions  due  to  affinity  is  des- 
Ijiad  to  throw  new  light  on  chemical  science,  and  to  render  it  capable 
^■mthematical  treatment. 

^B^  prodigious  amonnt  of  work  has  been  done  in  thermo-cheroistry, 
^^1  TOL.  xxix. — 34 
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la  all  caMs  of  clieiaical  change,  energy  ia  tbe 
developed  or  abaorbed,  and  tlio  amount  is  w 
as  are  the  weighu  of  the  sabatanoes  coo- 
of  the  qoantitj  of  heat  set  free  or  ab- 
reacttoos  ofteo  enabln  the  chemist  to  dotermiiic 
of  Ibe  cbange.  For  example,  the  exact  condition  of 
bodies  in  solntiaB  can  only  be  conjeetored  from  certain  pbysi- 
cal  charKton,  few  and  Ql-dcfined  ;  bnt  by  thermic  methods  of  inves- 
tjgrtkwi  the  bodiea  fociaed  can  be  accurately  ascertained.  This  is  w 
eoap&hed  bj  nfenooe  to  the  law  of  maximum  work  :  "  In  any 
pearl  ton,  tboae  bodiea,  tbe  formation  of  which  givea  riae  to  the  great- 
est development  of  beat,  are  formed  in  preference  to  others."  Urns 
the  tbcnBoneter  alone  in  ^klllf  al  hands  determines  the  a  priori  ne- 
I— itj  or  impoaaibility  of  a  reaction. 

Bcrtbelot,  in  Paris,  and  Thomson,  in  Copenhagen,  hare  pnrsacd 
tbe  enbject  of  thermo-chemistry  with  indefatigable  zeal,  and  their 
iwhliahfd  reaolta  fonn  monnments  of  exhaTistivc  research.  *'  By  the 
labeta  eluefly  of  tbeie  two  men,  wc  now  know  the  tberraal  valacs  cor- 
responding to  many  thonsands  of  chemical  reactions.  We  have  leam*^ 
that  tbe  energiea  of  a  reaction  which  can  bo  brought  about  in  two 
oaellioda,  citbcr  in  the  dry  way  or  by  solution,  differ  in  the  two  cases ; 
that  salta  in  eolation  are  in  a  partial  state  of  decomposition  ;  that  the 
attraction  of  a  polybasic  acid  radical  is  not  the  same  for  the  sncccssiTC 
pottioDs  of  base  added,  and  that  the  behat-ior  of  a  monobasic  acid  in 
aolntion  differs  essentially  from  that  of  a  dibasic  or  tribasic  acid.  Wr 
also  know  that  the  total  energy  involved  in  any  reaction  is  largely  in- 
flaenced  by  the  sorromiding  conditions  of  temperature,  pressure,  and 
Tolnme." 

The  interesting  border-line  between  chemistry  and  physics  is  an 
increasing  subject  of  research  on  the  part  of  both  the  chemist  and  the 
physicist.  The  periodic  press  chronicles  profound  studies  of  the  rela- 
tions between  chemical  constitution  and  the  phenomena  of  diffusion, 
of  capillarity,  of  dialysis,  of  dissociation,  and  of  the  law  of  i  m. 

We  read  mvestigations  on  the  value  of  the  theory  of  ntu;...^...,  ^nd 
on  the  nature  of  nascent  action.  Researches  in  the  domain  of  electro- 
chemistry, especially  in  connection  with  the  various  forms  of  storage 
batteries,  and  in  relation  to  the  metliods  and  results  of  electrolyiiia,  are 
of  such  importance  as  to  merit  a  whole  address.  The  press  also  re- 
cords numerous  studies  in  actinomotry,  of  the  relations  between  chem- 
ical composition  and  fluorescence  and  pliosphoresccDce,  as  woll  as  of 
polychroism,  and  of  the  results  of  spectrum  observations.    ^  by 

are  tbe  special  applications  of  optical  methods  to  the  deter:  ;  of 

molecular  structure,  vis.,  the  relations  betwci'n  chemical  i.  rn;...,i!ioo 
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and  (1)  Ihe  refractive  power  ;  (2),  the  power  of  rotating  a  raj-  of  po- 
larized light  ;  and  (3),  the  absorption  Bpectra  of  both  inorganic  and 
organic  bodies. 

The  meeting  of  the  French  Academy  of  Sciences,  held  the  day  be- 
fore Christmas,  1877,  was  rendered  memorable  by  the  announcement 
that  oxygen  gas  had  been  liquefied  by  two  independent  experimenters. 
Previous  to  that  date,  hydrogen,  oxygen,  nitrogen,  nitric  oxide,  marsh- 
gas,  and  carbon-monoxide  had  resisted  all  attempts  to  liquefy  them, 
•whether  in  the  hands  of  the  skillful  Faraday,  the  ingenious  Natterer, 
or  the  learned  Andrews.  Physicists  and  chemists,  while  admitting 
the  class  of  so-called  permanent  gases,  had  for  many  years  looked  for- 
ward to  their  eventual  liquefaction,  yet  the  final  success  came  as  a  sur- 
prise^ This  success  was  the  result  of  the  enterprise  and  ingenuity  of 
%  French  iron-master,  M.  Caillelet,  and  of  a  Genevan  manufacturer  of 
ice-machines,  Raoul  Pictet,  working  independently.  In  each  case,  the 
process  consisted  in  simnltaneously  exposing  the  gases  to  a  very  high 
pressure  and  a  very  low  temperature.  Pictet  obtained  the  necessary 
pressure  by  generating  the  oxygen  in  a  wronght-iron  vessel  strong 
enough  to  withstand  an  enormous  strain,  and  the  low  temperature  was 
secured  by  the  rapid  evaporation  of  liquid  carbonic  acid  ;  Cailletet, 
■whose  apparatus  was  marked  by  extreme  simplicity,  obtained  the 
great  pressure  by  means  of  a  hydraulic  press,  and  the  low  temperature 
by  suddenly  diminishing  the  pressure  upon  the  compressed  gases.  De- 
Boriptions  of  apparatus  without  diagrams  are  seldom  intelligible ;  in 
this  place  they  are  superfluous,  for  we  deal  with  results  rather  than 
with  methods.  Being  ignorant  of  the  "  critical  point "  for  oxygen,  both 
experimenters  employed  a  much  greater  pressure  than  necessary. 

Since  the  initial  successes,  the  problem  of  liquefying  the  quondam 
permanent  gases  has  been  successfully  attacked  by  several  experi- 
menters, especially  by  Wroblcwski  and  Olzewski,  whose  names  indi- 
cate their  nationality.  By  employing  liquid  ethylene  (which  boils  in 
vacuo  as  low  as  — 150°  C.[ — 238°  F.])  as  a  means  of  cooling  the  gases 
under  pressure,  both  oxygen  and  nitrogen,  as  well  as  atmospheric  air, 
have  been  liquefied  at  very  moderate  pressures. 

Among  the  interesting  results  obtained  are  the  following  :  at  —102° 
C  (—152°  F.),  chlorine  forms  orange-colored  crystals;  at  —115°  C. 
(—175°  F.),  hydrochloric  acid  is  a  solid;  at  -118°  C.  (— 180°  F.), 

ine  forms  white  crjstals  ;  at  —129°  C.  (—200°  F.),  ether  solidifies  ;, 

—  1.30°  C.  (-202°  F.),  absolute  alcohol  solidifies;  at -184°  C. 
(—299°  F.),  oxygen  boils;  at  —191-2°  C.  (-312°  F.),  air  boils; 
•I  —205°  C.  (—337°  F.),  air  boils  in  vacuo.  These  extraordinary 
temperatures  wore  measured  by  moans  of  a  hydrogen  thermometer 
and  by  a  thermopile.  The  lowest  temperature  measured  (to  date) 
IB  — 22.'i°  C.  ( — 373°  F.),  which  was  reached  by  reducing  the  pressure 
of  solid  nitrogen  to  4  mm.  mercury  (Olzewski).  Further  noteworthy 
remits  are  as  follows  :  Nitrogen  was  obtained  in  "  snow-like  crys- 
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* ;  the  BqaeCactioo  of  air  baa  been  so  i-onlm 
two  fetinrt  Iiquls  leparated  bj  a  perft'ctly  vi>jhW 
(WnsbiB««ki) ;  and,  fiaaDj,  irbrn  hjdrogen  w&g  snbjrctvd 
100  aaA  900  ■liiMi|iliaiW  presntre  in  small  glass  tubes  vox- 
ky  VKg^m  baflog  t*  vmom,  it  cnndt.'n»«d  to  colorless  drnpt^ 

rooha  at«  triampha  of  physics  rather  thia  of 

!T,baC  B»  nriev  of  rhratifal  progreaa  can  afford  to  omit  th«in ; 

«•  the  BMleealar  tbeory  of  matter  jastifies  the  epacv 

It  ncaa  probably  norr-  known  rob- 

«•  tka  fiwv  of  tba  MUth  will  W  ilncd  in  BoUd 

by  tha  MMfv  vitbdtaval  of  beat.     At  these  low  temperatniw 

aetivitj  of  bodiea  is  gteatly  leaacned  or  ceases,  bat  ad- 

nst  ba  made  on  thia  point  before  attempting 


_  of  tbadttncter  described  demand  grvat  resources  and 
of  daager;  those  conducting  them  will  be  rewarded  I7 


TW  ppogiUB  of  dbeidatry,  in  its  more  material  aspects,  i«  eharac- 
bj  the  improiTcd  and  economic  production  of  known  eab- 
,by  tbediaooTciy  and  mannfactore  of  entirely  new  ones,  and  bj 
I  of  both  tbeee  classes  as  well  as  of  wasTc  material. 
Tbe  Bceeaaty  of  otmott  condensation  precludes  enumeration  of  even  ft 
pmt  of  tbe  proceeees  and  products,  nor  would  tbe  mere 
)  be  {wofitable.  Omitting  for  the  present  the  prolific  dcpart- 
i  of  orgaaie  ebemistry,  brief  mention  may  be  made  of  impmrc- 
aanta  ta  tbe  awtaDingy  of  nickel  (now  known  to  be  malleable  ami 
doctiW),  of  astcmpta  to  cheapen  the  production  of  aluminium,  of  tb« 
rtriral  of  the  barium-dioxide  process  for  manufacturing  '  n  a 

hige  acak^  of  norelties  in  artistic  keramic8,  of  the  induct  1  'luc- 

tka  and  application  of  the  rare  metal  vanadium,  of  the  Bnccussful 
ntriKhwtioQ  of  vater-gas  as  an  illuminating  agent,  and  of  constant 
•otiritj  IB  tbe  faacinating  field  of  photogra])by. 

No  chemical  raaaafactaree  are  more  important  than  those  grouped 
Boder  the  name  "  alkali  industry,"  which  comprises  the  prodocticx) 
of  those  adjVDCta  of  civilization,  carbonate  of  soda,  oaustio  soda,  bi- 
oatboBOte  of  aoda,  and  bleaching-powder.  Conducted  hy  the  methods 
originated  by  the  ill-fated  Nicolas  Leblanc,  they  have,  after  a  cent- 
OTT^  sacceasfol  career,  begun  to  give  way  to  a  youthful  rivaL  Tlw 
atnig^  to  maintun  the  supremacy  of  Lcbl.inc's  process  hiis  been 
•ercn^  tbe  j>roblem  being  a  purely  financial  one.  At  first,  the  pn>fit» 
were  made  exclusively  on  the  soda  ;  then  the  decreasing  profits,  as  well 
as  tbe  necessity  of  condensing  the  torrents  of  hydrochloric  acid,  kd 
iBaaafaotorerB  to  add  to  the  production  of  alkali  that  of  hlraching- 
powder,  and  the  latter  then  yielded  the  profits  while  the  -  mc 

a  by-product  Sharp  competition  in  England  and  Fr.n  ,  -A 
prices  below  profitahlo  production,  and  capitalists  with  mDHota  io- 
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Ived  found  tbeir  chemical  ingenuity  severely  taxed.  Various  eco- 
nomical metboda  of  recovering  -waistc  by-products  were  adopted,  and 
finally  attention  was  tiirned  to  the  "  burned  ore "  or  "  pyrites-cin- 
ders "  obtained  in  roasting  pyrites  for  the  sulphuric  acid  ;  this  is  now 
treated  for  copper,  silver,  and,  to  some  extent,  for  gold.  A  Spanish 
company,  owning  enormous  deposits  of  pyrites  on  the  Rio  Tiuto,  plan 
to  establish  in  France  alkali-works  with  the  intention  of  deriving  their 
profits  solely  from  the  residual  oxide  of  iron  and  the  copper. 

Forty-eight  years  ago  alkali  manufacturers  might  have  seen  a  cloud 
arising,  no  bigger  than  a  man's  baud,  which  gradually  grew  darker 
and  heavier,  and  now  threatens  to  overwhelm  the  Leblanc  process. 
Dyer  and  Hemming  patented  the  so-called  "  ammonia  process "  for 
manufacturing  soda  in  1838  ;  SchlOssing  and  Holland  attempted  to 
carry  it  out  practically  in  1855,  but  it  was  not  found  profitable.  The 
credit  of  overcoming  the  practical  diflicullies,  and  placing  the  process 
on  an  economical  basis,  belongs  to  Solvay,  of  Brussels,  who  began  to 
manufacture  so-called  "ammonia-soda"  in  1860.  Commencing  with 
the  modest  yield  of  179  tons  in  that  year,  he  increased  it  in  ten  years  to 
1,580  tons,  and  in  1883  about  forty  per  cent  of  all  the  soda  made  on 
e  Continent  was  produced  by  the  ammonia  process.  The  success  of 
the  new  process  has  completely  killed  the  Leblanc  method  in  Belgium, 
and  has  caused  the  closing  of  many  works  in  England.     A  drawback 

Kthe  new  process  is  that  no  hydrochloric  acid  is  produced,  yet  chlo- 
!e  of  lime  is  always  in  demand  ;  hence  a  high  authority.  Dr.  Lunge, 
inks  that  in  the  future  the  two  processes  will,  of  necessity,  exist  side 
'  side.  Mr.  Rowland  Hazard  and  others,  having  secured  the  right 
to  work  under  Solvay's  patents,  have  established  a  manufactory  at 
Geddes,  near  Syracuse,  New  York.  The  estimated  production  of 
tbeae  works  for  1886  is  thirty  million  kilos,  and  the  soda  obtained  is 
of  great  purity.  It  will  be  interesting  to  watch  the  future  of  this  in- 
dustry in  America. 

In  modem  chemical  literature  by  far  the  greatest  amount  of  space 
occupied  with  researches  and  discoveries  in  organic  chemistry.     To 
e  noti-jjrofessional  reader  the  peculiarly  technical  language,  abound- 
ing in  words  of  unusual  length,  is  not  only  incomprehensible,  but 
sitively  forbidding.     A  vocabulary  which  contains  such  terms  as 
luyldiphenyltriamidocarbinol  acetate  and  methylorthomonohydroxy- 
bcnzoate  docs  not  encourage  the  casual  reader  ;  and  when  he  learns  that 
first-named  body  is  the  dye-stuflf  commonly  called  magenta,  and 
t  the  second  is  the  innocent  oil  of  wintergreen,  surprise  gives  way 
feelings  of  despair.     When  one  is  gleefully  informed  that  a  dis- 
guishcil   foreigner  has  discovered   that  orthobsombenzyl  bromide 
>ated  with  sodium  yields  anthracene,  which,  heated  with  nitric  acid, 
lids  anthraquinone,  and  that  anthraquinonedisulphonio  acid  fused 
ith  potassium  hydroxide  funiishes  dioxyanthraquinone,  the  lay  hearer 
can  hardly  be  expected  to  become  enthusiastic  over  the  announcement, 
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lod  yet  tbeae  opentio:  tj  of  * 

of  gcnioB  bare  been  of  '  ^     i-etb* 

of  acres  for  ibe  production  of  brvailMtuiTs,  and  cstablUbiDg  iodustria 
flnploying  a  tr-  '•  *  -  '  of  worlmien.  In  a  word,  these  abstruae  phruM 
doserib«  the  ;.  j^roduction  of  aluarine,  the  valoabie  col< 

naaUer  of  madder. 

n»c  polysyllabtc  nomenclatnro  now  prevailing  expresses  to 
diemical  mind  tkc  innate  structural  composition  of  the  body  namtd ; 
of  late  yean  the  words  are  formed  by  joining  syllables  to  an  almosl 
indc&iito  oxtent,  and  a  distinguished  chemist  has  recently  urged  the 
advanuges  of  cmpirio  names  in  ]>lace  of  the  nnwieldy  syatrm. 
WbeUier  Dr.  Odling's  plea  will  produce  a  reaction  in  favor  of  empiric 
names  remains  to  bo  seen. 

To  enter  into  details  concerning  the  recent  progress  of  organic 
cbemistry,  and  to  make  them  intelligible  to  an  atidicnce  not  oompowil 
of  well-read  professional  cheroiats,  is  an  undertaking  of  doubtful  soft- 
cess  ;  we  shall  content  ourselves  chiefly  with  generalities.  ^^| 

That  remarkable  product  of  nature,  petroleum,  oontinnes  to  oooof^ 
the  studies  of  chemists  at  home  and  abroad.  Newly  invented  methods 
.'"  '  ■.•nal  distillation  have  disclosed  previously  unsuspected  con- 
~  and  peculiarities.  Lachowitz  has  found  in  the  petroleum  of 
Galicia  several  members  of  the  aromatic  series  ;  MendelejeS  bas  no- 
ticed abnormal  relations  between  the  specific  gravity  and  b"'"  IntJ 
of  successive  fractions  in  distilling  American  petroleum.  I  i? 
commercial  products  from  crude  petroleum,  rhigolenc,  vaseline,  [ 
etc.,  continually  find  new  and  useful  applications,  their  names  ih-uiv 
household  words. 

The  industrial  and  scientific  novelties  in  the  important  gronpc  of 
oils  and  fats,  alcohols,  and  acids,  can  not  be  spocitied.  After  cane- 
sugar,  glucose  is  receiving  the  most  attention  ;  in  the  United  Sut« 
and  Germany  are  surly  manufactories  of  the  various  grades  of  stan;b- 
•ugar,  the  annual  home  production  ulone  being  valued  at  ten  million 
dollars.  Glucose  is  extensively  used  as  a  substitute  for  cane-HOgar  in 
the  manufacture  of  table-syrup,  in  brewing,  in  confectionery,  in  mak- 
ing artificial  honey,  and  in  adulterating  cane-sugar,  as  well  ao  in  many 
minor  applications.  Recent  experiments  by  Dr.  Duggan,  of  Balti- 
more, show  that  glucose  is  in  no  way  inferior  to  cane-sugar  in  healtL* 
fulness.  Much  work  has  been  done  on  sorghum  by  Dr.  Peter  Colli(ir« 
and  the  first  complete  examination  of  maple-sugar  has  lately  '  'le 

by  Professor  Wiley,  of  the  Department  of  Agriculture.     Lm  \\\« 

latter  sweet  will  be  pleased  to  learn  that  it  can  bo  made  by  adding  to 
a  mixture  of  glucose  and  cane-sug-ir  a  patented  extract  of  bicker}" 
bark  which  imitates  the  desired  flavor. 

The  great  demand  for  high  explosives  as  adjuncts  to  i'  'Z, 

mining,  atid  military  operations,  occasions  constant  experiii,i.,..i..<ru; 
besides  the  invention  of  mere  empiric  mixtures  of  known  rabstaaeM^ 
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iofly  tiitro-coinpounds,  much  work  is  done  of  a  purely  scientific 
nature,  such  as  investigations  on  the  chemical  reactions  and  products 
of  explosive  mixtures,  on  the  heat  disengaged  by  their  explosion,  on 
,e  pressure  of  the  gases  produced,  and  on  the  duration  of  the  ex- 

iivc  reaction.    Thanks  to  the  "  Notes  "  of  Professor  C.  E.  Munroc, 

the  United  States  Naval  Academy,  chemists  are  informed  of  the 
freshest  novelties  in  this  department,  rendering  further  mention  su- 
per fluons. 

The  researches  of  chemists  in  the  aromatic  scries  outweigh  in  both 
mber  and  importance  those  in  all  other  sections.  The  once  despised 
refuse  coal-tar  has  created  an  entirely  new  chemistry,  and,  in  its  prod- 
ucts and  derivatives,  is  by  far  the  most  promising  field  for  investiga- 
tors. The  compounds  of  the  aromatic  series  have  afforded  some  of 
the  most  notable  successes  in  synthetical  chemistry,  as  well  as  some  of 
the  most  useful  substances  for  dyeing,  for  hygienic  and  medicinal 
purposes.     The  oil  obtained  in  the  dry  distillation  of  bones,  a  subject 

classic  investigations  by  Anderson,  of  Glasgow,  forty  years  ago, 
recently  acquired  new  interest ;  one  of  its  constituents,  pyridine 
(C,H,N),  has  been  obtained  in  several  ways  which  show  that  it  bears 
the  same  relation  to  certain  acids  derived  from  natural  alkaloids,  such 
as  quinine,  nicotine,  etc.,  that  benzene  does  to  benzoic  and  phthalic 
acids.  These  facts  point  to  the  possible  artificial  preparation  of  qui- 
nine at  no  distant  day.     This  view  of  the  constitution  of  the  alkaloids 

confirmed  in  many  ways,  notably  by  Ladenburg's  discovery  that 
peridine,  a  base  occurring  in  pepper,  is  hexahydrobcnzene. 

Professional  chemists  also  acknowledge  the  marvelous  success  in 
unraveling  the  complications  of  isomerism,  and  the  important  aid 
afforded  the  study  of  isomeric  bodies  of  the  aromatic  group  by  the 
doctrine  of  orientation.  These  rather  technical  details  can  receive, 
however,  but  brief  mention,  though  a  whole  series  of  lectures  could  be 
devoted  to  the  fascinating  topic.  Leopold  Gmelin,  when  writing  his 
"Uand-book  of  Chemistry,"  in  1827,  requested  organic  chemists  to 
stop  making  discoveries,  or  else  he  could  never  finish  !  And  during 
the  sixty  years  which  have  elapsed  the  activity  in  organic  chemistry 
has  been  unceasing ;  yet  the  extraordinary  number  of  facts  now  known 
is  not  so  great  as  those  which  the  prophetic  eye  sees  disclosed  by 
recently  revealed  lines  of  investigation. 

The  crowning  glory  of  chemistry  is  the  power  of  producing,  in  the 
laboratory,  from  inorganic  matter,  substances  identical  with  those  ex- 
isting in  the  vegetable  and  animal  kingdoms.  Belief  in  the  mysterious 
vital  force  operating  in  living  beings  received  a  rude  shock  at  the 
hands  of  WOhler,  sixty  years  ago,  and  successive  triumphs  in  synthesis 
have  dispelled  it  entirely,  so  far  as  non-organized  bodies  are  con- 
1  :  "  To-day  we  know  that  the  same  chemical  laws  rule  animate 
'I animate  nature,  and  that  any  definite  compound  produced  in  the 
former  can  be  prepared  by  synthesis  as  soon  as  its  chemical  constitu- 
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WitUa  a  tern  yeor 
tbe  wnlihem  of  mamy  aod^  eaential  • 
■A^  ij*-^taM»t  wmd  olbet  baBa  mtnrmlljr  occurring  iti  tbv.  organic 
toM,  ami  aa  rafU^  io  tbea*  •anquncementa  soccoed  one  another 
has  dbpbcwi  ntpriar.  Notetrorthf  are  the  foltow- 
,  Ae  TalaaUe eolonng-aiatteT  of  madder  ;  ^  'he 

«f  tkc  raaOIa  beoa  ;  camarine,  the  ar.  :..„...  ^n> 
>  of  tlH  IWka  beaa  ;  iadigot  the  well-known  d  jc-etuff  ;  uric  add, 
£ ;  tjross,  Hkrviso  a  pndact  of  the  ai  ' 
,  aad  nabelBferooe,  aataral  gloco- . 
;  pipoidiiMi,  a  ooostitaent  of  pepper ;  and  cocaine,  the  Dew 
aadoa  these,  many  sjnthoMs  have  been  accompliahed  c( 
I  aad  DOft  idcBtieal  with  the  natural  prodacts. 

I  hbored  to  traaamnte  base  metals  into  noble  oota, 
aeror  to  realise  their  ambitioua  dc«:ign8 ;  nvden 
,  opwrtiiig  OQ  nibetaaoes  oompared  with  which  eren 
I  are  prcciotts,  prodooe  article<  ial  lo 

L  gold  itself,  aad,  at  the  same  time,  .;  '  I y.  no  si 

I  of  the  coreted  metaL 
The  fpliBariiOB  of  eibembtrjr  to  ]iby>iulogy  encounters  the 
wpler  aad  '*^^*«™^  proUema  in  tbe  science,  and  at  the  same 

to  aceomiilbh  the  moet  beneficent  results.  "The  phTsiulogist 
1  that  probably  ninety-6Te  per  cent  of  the  solid  matters  of 
firing  atmetaies  are  pure  onknowns,  and  that  the  f andamental  chemi- 
oal  ehaagee  which  now  occar  during  life  are  entirely  sbrondcd  in  mp- 
Icry.  It  is  in  order  that  this  may  no  longer  be  tbe  cose  that  the  ittttdy 
of  eaiboo  compoonds  is  being  bo  vigorously  prosecuted."  It  may  wtem 
Mnage  to  the  non-professional  iu  this  audience  that,  in  >-'  '  '  pes^ 
■Htant  aad  skillful  attempts  to  solve  tbe  problem,  chemists  ^'ed 

to  admit  ignorance  of  tbe  exact  composition  of  so  common  a  substance 
as  the  white  of  egrg  ;  yet,  until  they  acquire  an  accurate  knowledge  of 
tbe  constitution  of  albuminous  substances,  the  processes  of  animal 
eeoDomy  caa  not  be  explained.  While  the  physiologist,  in  some  de- 
gree^ waits  on  the  organic  chemist  for  further  developments,  the  latter 
diaooreiB  and  prepares  novel  bodies  much  faster  than  the  pbysioloinst 
ascertains  their  influence  on  the  animal  economy.     To  '  ors 

of  chemists  and  physiologists  are  due  tbe  blessings  of  a;  >P" 

notics,  and  other  conquerors  of  suffering  and  disease.  Tbe  amesthetio 
properties  of  cocaine,  and  the  circumstances  of  their  di-  are 

matters  of  popular  knowledge.    Within  a  twolvemonth,  etl  "C 

has  been  added  to  the  list  of  hypnotics. 

In  recent  years  sanitary  chemistry  has  acquired  great  imporlajictf, 
and  now  occupies  a  distinctly  defined  field,  inuIadJng  all  tliat  (lertain* 
to  tbe  hygienic  value  of  foods  and  beverages,  their  a'^  itiil 

their  fraudulent  substitutes;  qnestiotis  of  gas  and  w  , ,  .  i  *>' 

the  uses  and  abuses  of  disinfectants ;  of  household  veniilatiun,  and  cf 
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ie  diverse  matters  grouped  under  the  term  chemical  engineering.    Of 
lis  very  practical  branch  of  chemical  science,  as  well  as  of  the  valua- 
ble additions  to  materia  medica,  of  the  improved  methods  introduced 
into  analytical  chemistry,  and  of  tho  contributions  to  the  chemistry 
of  agriculture,  no  mention  can  be  attempted. 

The  tendency  of  modem  researches  in  chemistry  is  to  magnify  the 
jmic  theory ;  the  rapid  accumulation  of  facts,  tho  ever-increasing 
ingenious  hypotheses,  the  most  searching  examinations  of  co-ordinate 
iws,  all  tend  to  strengthen  tho  Daltonian  adaptation  of  the  philo- 
tphic  Greeks.     Here  and  there  a  voice  is  raised  against  the  slavish 
^rorship  of  picturesque  formula? ;  but,  against  tho  molecular  theory 
underlying  the  symbolic  system  so  depicted,  few  earnest  arguments 
are  advanced.     The  whole  aim  of  organic  chemistry  is  directed  to  the 
L^iscovery  of  the  arrangement  of  atoms  within  the  molecule,  and  the 
^Boccess  obtained  justifies  the  hypothesis.     The  edifice  erected  through 
^Hbese  achievements,  though  young  in  years,  is  too  substantial  to  tol- 
P^rate  displacement  of  its  corner-stone.     Tho  absolute  truth  of  the 
atomic  theory  is  beyond  man's  power  to  establish  ;  even  admitting 
that  it  necessitates  absurd  assumptions,  it  is,  nevertheless,  indisputably 
the  "  best  existing  explanation  of  the  facts  of  chemistry  as  at  present 
known." 
t  A  noteworthy  feature  of  existing  chemical  research  is  the  recog- 

I  nition  of  the  necessity  of  a  more  intimate  knowledge  of  the  connection 
^fcetwecn  physical  characters  and  chemical  constitution.  In  the  past 
^^hemists  increased  the  number  of  new  compounds  so  rapidly  that  they 
often  neglected  detailed  examination  of  their  physical  properties,  their 
relations  to  known  bodies  and  to  each  other,  preferring  to  satisfy  their 
ambition  by  fresh  discoveries.  This  race  after  new  bodies  still  con- 
tinues, but  parallel  with  it  are  zealous  investigators  striving  after  a 
knowledge  of  the  innate  qualities  and  bearings  of  these  same  bodies  ; 
and  the  latter  class  of  students  is  gaining  prizes  no  less  valuable  than 
those  secured  by  the  former. 

Chemists  are  also  recognizing  the  necessity  of  a  more  minute  study 

of  the  simpler  phenomena  of  chemistry,  and  it  is  in  this  direction  th.at 

bey  look  for  many  laurels  in  the  future.    Priestley's  day  of  great  dis- 

iferies  by  the  simplest  means  has  in  one  sense  passed  ;  the  opportuni- 

I  for  isolating  nine  new  gases,  or  of  recognizing  by  chemical  tests 

klf  a  dozen  new  elementary  bodies,  in  the  space  of  a  lifetime,  are 

one  ;  only  by  the  employment  of  the  most  delicate  appliances,  by  tho 

Bt  scrutiny  of  phenomena  and  the  conditions  governing  them,  by 

railing  tJiemselves  of  all  the  resources  of  physics,  by  an  unshrinking 

ipenditure  of  time  and  of  money,  to  say  nothing  of  the  necessity  of 

trained  mental  powers  of  no  low  order  and  of  skilled  hands,  shall  chcm- 

»ts  in  succeeding  generations  realize  their  ambitious  designs. 
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THE  PREDICTION  OF  NATURAL  PHENOatENA.* 

^  Br  Dk.  ABKOLO  8CHAFrr. 

A   LTTIOUGTI  those  times  hare  gone  by  irbich  oracles  and  sooib- 

1^^-^   savers  played  an  importaDt  part,  yet  even  at  the  presvnl  daj 

Ppropbets  are  to  be  found  almost  everywhere.     We  will  oot  speak  ben 

of  politicians,  of  those  »'  -''t  pi'iice  and  war,  nor  of  speculator* 

and  the  so-oalled  refon: .  -h  their  predictions  in  the  domain  of 

commerce  and  industry.     We  sliall  confine  ouisehree  to  the  discunion 
of  natural  pbcnomeua — not  alone  to  those  that     i  ik- 

ing, but  shall  in  preference  turn  to  the  common  uc  r* 

day  life. 

"\V'hai  ■weather  are  w©  to  expect  within  the  next  few  rlaj«?" 
Only  put  the  question,  and  a  hundred  answers  will  be  volunieen^. 
The  curing  of  all  diseases  is  often  predicted  by  quacks  and  patent- 
medicine  uieu  with  a  degree  of  assurance  scarcely  to  be  belieTed. 
"This  remedy  never  fails,"  is  the  superfluous  winding-up  of  many  so 
advertisement  of  their  nostrums,  and  tbousands  of  crvdnloiu  people 
daily  fill  the  jxjckels  of  these  charlatans. 

A  considerable  nnmbcr  of  those  persons  who  do  not  permit  thtfli* 
jnlres  to  be  thus  caught  err  in  the  opposite  direction — that  is  to  ssT, 
^ley  regard  aJl  predictions  with  mi^^t^lst.  For  instance,  they  attach 
but  little  importance  to  any  of  the  attainments  of  medical  science; 
they  doubt  the  usefulness  of  meteorological  stations,  etc  And  ycl 
even  skeptics  like  these  must  acknowledge  that  numerous  astronom- 
ical predictions  come  true  with  a  degree  of  precision  and  acoura^ 
that  must  astonbh  every  one. 

WTiat  prophecies,  then,  are  to  be  believed?  The  predictions  of 
science?  Alas  I  how  many  supposed  scientific  predictions  have  proved 
to  be  mere  delusions  !  The  word  "science"  will  not  answer  in  this 
connection.  Is  there,  then,  no  standard  by  which  the  value  of  pre- 
dictions of  natural  phenomena  may  be  ganged  or  measured  ? 

A  standard  exists,  and  may  be  determined  by  an  acquaintance  with 
the  elements  of  inductive  logic,  and  with  the  most  important  teach- 
ings of  natural  science.  Considering  the  wide-spread  interest  that 
attaches  to  this  question,  it  will  bo  worth  while  to  study  the  8ubj«ct  a 
little  more  closely. 

Almost  every  prediction  requires  some  statement  admitted  to  be 
universally  valid,  from  which  it  may  bo  deduced.  If  one  de«ires  to 
know  how  probable  a  prediction  is,  it  will  be  well  to  test  it  by  the 
following  questions  :  Does  the  prediction  rest  on  simple  enumeration? 

•  Trui»Ut«d  and  ooadenacd  from  Virehow  and  IIollJcndorfftT'*  "  garamluog  g«nt«lii- 
verstrindlichcr  wiBscDschaltlichet  Vorti»se"  ("Collection  of  rupuUr  Sdnotifla  !.»«»• 

uita  "). 
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Ib  it  based  on  the  general  law  of  causation  ?  Does  it  presuppose  thu 
acceptance  of  any  theory  ? 

Predictions  and  generalizations  based  on  Bacon's  systi'in  of  induc- 
tion and  hiniple  enumeration  are  the  most  common  and  best  known  ; 
tbey  arc  based  on  the  observation  of  Nature  vcithout  experiinent.  They 
take  the  facts  as  they  are,  and  merely  enumerate.  This  method  gov- 
erned the  whole  world  before  the  development  of  natural  science.  Even 
to-day  it  is  made  the  basis  of  prediction  by  all  who  are  not  familiar 
with  the  method  of  experimental  investigation.  In  this  category  must 
be  classed  the  sayings  of  country  people  purporting  to  foretell  the 
weather.  If  a  farmer  who^places  faith  in  such  sayings  bo  asked  upon 
what  grounds  his  belief  is  founded,  he  will  probably  answer,  "  For  so 
and  80  many  years  I  have  watched  the  weather,  and  have  always 
known  these  rules  to  come  true."  At  the  best,  his  observations  will 
have  been  none  too  accurate  ;  and  as  to  any  actual  relation  between 
prediction  and  fulfillment,  of  course  that  is  out  of  the  question. 

Even  nowadays  many  families  cling  to  the  superstition  that  thir- 
teen people  should  not  be  seated  together  at  table,  because  it  is  a  sign 
that  one  of  the  number  will  die  in  the  coming  year.  Should  any  ques- 
tion be  asked  as  to  the  rea^onn  on  which  such  a  fear  might  be  founded, 
a  great  many  incidents  will  undoubtedly  be  related,  instances  where 
thirteen  dined  together,  and  death  claimed  a  victim  from  among  the 
number  before  the  year  had  passed.  The  many  occasions  where  thir- 
teen have  dined  together  and  no  one  of  the  number  h.i8  died  within 
the  time  prescribed  (and  how  often  docs  this  not  occur  in  inns  and 
other  public  pl.accs,  and  no  one  gives  the  matter  a  thought !),  these  in- 
stances are  of  course  completely  ignored.  A  patient,  who  may  have 
consulted  several  physicians  without  experiencing  relief,  finally  turns 
to  one  of  the  many  patent-medicines  advertised  in  the  papers.  After 
a  time  ho  feels  better  ;  perhaps  the  improvement  is  but  temporary,  as 
is  so  often  the  case  in  troubles  of  long  standing,  but  then,  oftentimes 
urged  thereto  by  the  proprietors  of  the  wonderful  medicine,  he  writes 
a  letter  of  thanks,  and  anon  the  papers  will  herald  the  announcement. 

Sure  cure  to  all  unfortunates  by  the  famous  cure-all, ,"  and  then 

cs  some  pompous  name.  Other  patients  think  a  great  deal  of  the 
M>-called  "sympathetic"  cures.  When  the  moon  is  on  the  wane  they 
go  to  a  graveyard,  taking  care  to  speak  to  no  one  on  the  way,  or  they 
throw  barley-grains  over  their  head  backward  into  the  water,  mean- 
time muttering  some  incantation.  If  the  believers  in  these  cures  be 
questioned  as  to  how  they  can  place  faith  in  such  wondrous  arts,  they 

1  refer  to  certain  instances  where  such  means  have  been  successfully 

ployed  ;  but  of  course  they  can  trace  absolutely  no  connection  what- 
ever between  the  remedy  and  its  supposed  effects. 

Prophecies  of  a  similar  kind,  that  do  not,  however,  exactly  vefor  to 
natural  phenomena,  can  only  be  mentioned  here.  Thus,  a  northern  light 
or  a  comet  is  said  to  be  the  forerunner  of  war.     The  relative  poeitiou 
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oi  certain  stars  at  the  birth  of  a  child  is,  by  the  saperstitious,  naid 
bode  good  or  cviL     If  a  new  piece  of  work  be  commenced  while  t 
moQO  is  on  the  wane,  or  on  a  Friday,  the  undertaking  is  doomed 
fail.     The  belief  in  good  and  evil  omens  has  snrvivcd  tin 
years,  and  haa  come  down  to  the  present  day  ;  in  fact,  tla  .   ..   ,  , 
which  this  belief  has  on  the  mind  can  only  be  shaken  off  by  calm  n 
eoning  and  self-training.     Many  other  inatancoa  of  superstition,  still 
vogue  in  our  enlightened  times,  might  readily  be  given. 

All  of  these  are  false  conclusions  derived  in  the  same  manner  :  pi 
hoc,  ergo  propter  hoc  (after  it,  therefore  because  of  it).  A  careful  coi 
parison  of  different  cases  is  not  nndertjilcen,  no  close  scrutiny  or  i 
vcstigation  is  attempted,  no  distinction  made  between  essential  a) 
non-essential  conditions.  In  each  case  a  general  assertion  is  based 
a  few  separate,  consecutive  facts ;  the  relation  between  cause  and  effi 
can  not  be  proved  in  any  instance.  In  fact,  if  we  except  the  examp 
of  quack-mcdicincs  cited,  in  all  other  c.nscs,  even  the  most  vivid  ima| 
nation  will  fail  to  cast  a  bridge — be  it  ever  so  fraU^-over  the  chai 
that  separates  what  has  preceded  from  the  seeming  effect.  In  shoi 
many  prophecies  that  can  be  found  and  met  with  every  day  among  tl 
people,  in  newspaper  advertisements,  etc.,  are  replete  with  error,  ai 
wholly  unreliable.  It  is,  then,  not  surprising  that  one  comes  to  regal 
all  predictions  skeptically  ;  in  fact,  one  is  entirely  justified  in  lookii 
upon  at  least  nine  tenths  of  them  with  suspicion. 

The  true  observer  will  not  rest  content  with  the  mere  word  "( 
periment,"  a  term  so  universally  used.  If  one  comes  to  look  into  mi 
ters  closely,  it  will  nearly  always  be  found  to  refer  to  mere  ennmer 
tion.  Rarely  has  a  word  been  more  misused  than  this  one,  "cxpei 
ment."  Science  has  found  a  more  adequate  expression,  and  terms 
"  induction."  Induction  is  the  means  of  discovering  and  proving  gel 
eral  propositions.     This  simple  definition  should  be  remembered. 

The  best-known  form  of  induction  is  Bacon's  method  by  simp 
enumeration.  Can  this  method  be  successfully  applied  to  formula 
predictions?  Many  scholars  consider  this  way  of  going  to  work 
tirely  useless  for  the  ascertaining  of  truths.  "  Of  what  use  can  it  h^ 
they  say,  "  to  know  that  a  certain  phenomenon  has  taken  place  a  htt 
drcd  times  ?  Does  that  afford  any  guarantee  that  it  mvtt  take  pla 
again  ?  Or,  even  granting  that  it  may  happen  once  more,  can  not  tl 
time  come  when  it  will  not  occur?" 

Ilencc,  induction  by  simple  enumeration  does  not  seem  to  1 
adapted  to  the  finding  of  general  tniths,  such  as  science  demand 
and  in  consequence  does  not  seem  serviceable  as  a  means  of  secuzii 
definite  predictions.  In  fact,  induction  applied  teithout  tht  n<-<i|H 
caution  is  the  most  crude  and  deceptive  means  of  arriving  af  gfli 
truths,  aud  gives  rise  to  innumerable  false  conclusions ;  and  yet  ^ 
owe  to  this  iuadcqnate  method  some  important  empiriool  geofiali; 
lions. 
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In  mauy  parts  of  Europe  the  aaying  is  common,  "A  western  wind 

ngs  rain,"  and  it  is  undeniable  that  there  is  a  certain  connection 

etween  rain-storms  and  a  wind  from  the  west.     Occasionally,  how- 

I     ever,  rain  will  put  in  an  appearance  from  whatever  quarter  the  wind 

may  be  blowing.    But,  as  rain  is  experienced  particularly  often  during 

^—westerly  winds,  the  statement  above — "a  western  wind  brings  rain" — 

^Hbay,  with  some  slight  reserve,  be  permissible. 

^^  Almost  every  one  owns  a  barometer.  If,  in  the  summer-time,  some 
I  little  excursion  is  planned,  the  mercui^  in  the  tube  is  watched  with 
anxious  eye  to  see  whether  it  will  rise,  for  this  is  generally  regarded 
as  predicting  clear  and  dry  weather,  whereas  the  sinking  of  the  mer- 
cury points  to  rain  and  storm.  Until  quite  recently  the  true  relation 
between  these  phenomena  was  not  known  to  science,  and  yet  it  could 
be  safely  assumed  that  there  was,  in  some  way,  a  connection  between 
them.  Thus,  Otto  von  Guericke,  the  inventor  of  the  air-pump,  in  the 
year  I  GOO  correctly  predicted  a  storm  from  a  considerable  depression 
that  he  observed  in  the  water-column  of  his  immense  barometer,  which 
measured  nineteen  Magdeburg  ells  in  length. 

If  we  look  back  for  a  moment  ou  these  predictions  in  the  field  of 
natural  science,  wo  must  admit  that  they  can  not  lay  claim  to  any 
great  degree  of  accuracy.    In  Europe,  as  well  as  elsewhere,  a  westerly 
wind  is  often  accompanied  by  fair  weather ;   and  sometimes  it  will 
,     rain,  although  the  mercury  has  risen  in  the  barometer. 
^^     Predictions  like  these  may  hence  be  made,  but  with  a  certain 
^^Bjount  of  reserve.     Some  of  them,  however,  are  predictions  of  a 
I      ■upcrior  order — to  be  discussed  hereafter — as  in  many  of  them  the 
accompanying  conditions  are  studied,  and  hypotheses  as  to  the  phe- 
^^lomena  observed  are  formulated  and  discussed  in  connection  with 
^Htbers.     The  generalizations  considered  thus  far  may  only  be  looked 
^tipon  as  probable ;  there  are,  however,  instances  in  which  the  prob- 
ability can  be  more  fully  depended  on,  although,  in  these  too,  the  sim- 
ple method  of  enumeration  is  employed. 

A  ccMie  where  the  probability  of  the  prediction  borders  on  certainty 

is  found  in  chemistry  in  enumerating  the  properties  of  chemically  pure 

,bslance«.    If  we  say,  "All  globules  of  mercury  have  a  grayish-white 

lor,  a  metallic  luster,  are  opaque,"  etc.,  these  are  assertions  true  with- 

exception  as  far  as  mercury  in  the  perfectly  pure  state  is  concerned. 

!f  we  are  dealing  with  a  substance  that  is  chemically  pure,  we  can  pre- 

ict  with  certainty  that  it  is  endowed  with  certain  properties.    In  fact, 

'0  may  state  it  as  a  natural  law  that,  under  all  circumstances,  snb- 

ces  which  have  been  recognized  as  identical  by  the  comparison  of 

a  series  of  properties  will  exhibit  other  series  of  like  properties.     We 

will  call  this  the  law  of  coexistence  of  like  properties,  or,  to  be  brief, 

the  law  of  nocsistence. 

The  counterpart  of  this  is  tlie  law  of  universal  causation.    This 
law,  so  itn]>urtant  a  one  for  predictions,  may  be  thus  expressed  :  under 
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exactly  tbc  same  conditiona,  the  same  natural  phenomena  will  alir)^ 
take  place.  ■ 

This  law  is  at  the  present  time  recognized  by  all  philosophcn. 
There  is,  however,  a  dispute  as  to  whether  it  is  true  a  jtriori,  or 
whether  it  can  only  be  proved  by  experience.  John  Stuart  Mill  justly 
insists  that  the  latter  is  the  case.  The  correctness  of  this  law  is  ren> 
dered  evident  thro\igh  simple  induction  by  means  of  mere  enumcra* 
tion.  It  was  only  a  clear  understanding  of  this  law  that  brought  about 
exact  repetition  of  scientific  experiments,  and  made  possible  positive 
predictions  of  the  phenomena  that  would  follow. 

Another  class  of  predictions  and  generalizations  is  ba'^d  on  the 
law  of  universal  caus-ition,  or  Mill's  induction.  It  was  about  the  mid- 
dle of  the  seventeenth  century  that  the  fundamental  principle  of  tbc 
law  of  universal  causation  began  to  take  root  among  the  natural  scien- 
tists, as  the  impression  gained  ground  that  in  nature  like  conditions 
necessitate  the  taking  place  of  like  phenomena.  Since  then,  this  fun- 
damental principle  has  gradually  come  to  be  general  property  of  all 
sciences.  It  has  even  penetrated  into  many  classes  of  the  people,  into 
the  workshop  of  the  mechanic,  into  the  hut  of  the  glass-blower.  It 
is,  however,  undoubtedly  true  that  with  many  persons  the  idea  is  not 
clearly  brought  to  consciousness,  that  thousands  of  mechanics,  miners, 
etc.,  act  in  accordance  with  it,  without  being  able  to  express  in  word« 
what  they  seem  to  feci  instinctively.  If  in  their  work  some  attempt 
fails,  if  the  matter  turn  out  diflferently  from  what  they  had  expected, 
nowadays,  they  will  hardly  ascribe  the  failure  to  some  evil  spirit  who 
seeks  to  mock  them,  but  the  eyes  of  the  common  workman  <  '  '  n 
will  more  quickly  discover  the  fault  in  his  appliances  and  .> 

than  the  "evil-eye"  of  the  superintendent. 

The  essence  of  Mill's  teaching  is  the  empirical  deduction  of  the 
conception  of  causes.  lie  has  practically  evolved  this  from  the  law 
of  causation.  Wlien  an  event  t.ikes  place  on  a  certain  combination  of 
conditions,  and  if  this  event  no  longer  results  when  one  of  these  condi- 
tions is  omitted,  then  this  condition  is  an  essential  one,  n  part  of  (be 
cause.  What,  then,  is  the  cause  of  a  natural  phenomenon  ?  It  is  tll^^l 
sum  of  the  essenti.al  conditions,  in  consequence  upon  which  the  pbl^H 
nomenon  invariably  follows.  Now,  it  is  evident  that,  if  the  can**  of 
a  natural  phenomenon  be  known,  and  if  this  cause  occur  in  any  given 
case,  then  the  effect  can  be  predicted  with  certainty.  This  gives  u 
a  clearer  insight  into  the  (hcatntm  mrmdi,  so  that  in  many  instaoosi 
we  may  know  on  the  rising  of  the  curtain  what  must  come. 

If  a  chemist  announces  the  existence  and  the  properties  of  a  newly 
discovered  substance,  for  instance,  of  a  new  coloring-matter,  and  we 
place  faith  in  the  accuracy  of  his  work,  then  we  feel  conrincod  that 
this  substance  will  always  be  again  found  whenever  the  same  condi- 
tions are  brought  about,  although  the  induction  in  this  cjiae  maybe 
based  on  only  a  few  observations,  or  may  rest  prrhajis  on  a  single  bol 
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well-observed  instance.  An  experienced  photographer  knows  that  his 
work  will  be  saccessful,  provided  be  carries  ont  with  care  certain  di- 
rections that  have  proved  efficient. 

If  new  gas-works  or  telephone-stations  are  to  be  set  np  in  a  town, 
it  is  desirable  that  one  proceed  in  the  same  manner  as  has  been  done  in 
the  erecting  of  the  best  of  simiLar  establishments  elsewhere.  If  this 
be  done,  then  good  gas-light,  etc.,  may  bo  guaranteed. 

At  this  place  should  also  be  mentioned  the  repetition  of  laboratory 
experiments  on  a  large  scale.  In  such  cases  the  results  attained  may 
astound  the  lookers-on,. especially  if  nothing  of  the  kind  has  been  pre- 
viously known,  but  the  originator  may  calmly  await  developments 
after  he  has  once  marie  sure  of  the  result  on  a  small  scale.  It  was  but 
a  short  time  ago  that  the  reefs  at  Hell-Gate  were  blasted.  This  grand 
act  was  brought  about  ultimately  by  the  pressure  of  a  child's  finger  on 
an  electric  knob,  and  the  event  took  place  precisely  as  had  been  ex- 
pected. 

Of  late  the  correct  application  of  the  law  of  causation  has  become 
of  great  importance  in  agricultural  chemistry.  It  is  a  well-known 
fact  that  plants  need  for  their  nourishment  not  only  water,  warmth, 
and  light,  but  also  a  quantity  of  certain  salts  contained  in  the  soil. 
"When  wood  or  other  vegetable  fiber  is  burned,  ashes  remain  ;  these 
represent  the  salts  that  the  plant  has  abstracted  from  the  ground  dm- 
iflg  its  life.  Bearing  this  in  mind,  the  ashes  of  the  cereals,  of  clover, 
and  other  plants  used  for  feeding  purposes  have  been  examined — the 
ashes  of  the  seeds  as  well  as  of  the  leaves  and  stalks. 

In  connection  with  these  investigations  the  so-called  water-cnltures 
of  some  plants  were  undertaken.  These  consist  in  raising  plants  in 
flasks  with  water,  adding  to  this,  in  some  cases,  certain  salts  found  in 
the  ashes  of  the  plant,  and  in  other  cases  withholding  some  of  these 
salts,  in  order  to  ntudy  their  respective  influence.  In  this  manner  the 
effect  of  the  different  constituents  of  the  ash  has  been  traced,  and  in 
this  way  the  means  have  been  found,  not  only  of  securing  the  proper 
nntriment  for  the  products  of  the  field  and  the  flowers  of  our  g.irdens, 
but  of  raising  crops  of  a  desired  quality — in  fact,  of  causing  crops  to 
grow  on  soil  that  would  previously  not  bear  at  all.  An  effectual  guard 
has  thus  been  found  against  exhaustion  of  the  soil  and  all  its  conse- 
quences. 

The  examples  cited  will  aufiice  to  show  that  considerable  impor- 
tance attaches  to  this  class  of  predictions  and  general i/.ations,  based  on 
the  law  of  causation.  Generally  speaking,  these  are  the  most  reliable 
predictions  that  can  be  made.  To  what  extent  these  are  worth  believ- 
ing in  depends,  of  course,  on  the  amount  of  care  with  which  the  con- 
ditions that  affect  them  have  been  observed,  also  on  the  extent  to 
which  they  may  be  varied,  and  on  the  more  or  less  accurate  knowledge 
po6Besscd  as  to  the  effects  which  are  produced  by  these  conditions. 
Other  predictions  and  generalizations  are  based  on  theories  and  by- 
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potbesea.  Unfortunately,  Mill's  induction  and  the  ascertainment 
cause  by  eliminating  the  non-essential  conditions  will  no  longer  gnffice 
when  the  natural  phenomena  to  be  examined  are  too  complex,  or  when 
several  important  conditions  can  not  be  subjected  to  observation  ;  tbia 
may  be  owing  to  various  reasons,  such  as  excessive  distance,  extreme 
minuteness,  insufficient  acquaintance  with  the  matter,  etc.  One  has 
not  far  to  seek  for  instances  of  this  kind,  for  a  great  number  of  natural 
phenomena  belong  wholly  or  in  part  to  this  division.  We  may  hero 
refer  to  the  complex  j)roce8se8  which  take  place  in  the  human  system, 
to  many  phases  of  animal  and  plant  life,  to  the. evolution  of  the  crust 
of  our  globe,  to  the  problems  presented  by  the  starry  heavens. 

When  observation  and  direct  investigation  do  not  suffice  for  the 
finding  out  of  the  cause,  the  investigator  turns  for  aid  to  theory  or 
hypothesis.  These  diflfer  only  in  degree,  and  wc  will  consider  them 
both  as  theory  in  a  wider  sense.  Our  main  interest  here  centers  in  tlie 
predictions  of  a  theory  ;  these  aflford  the  standard  by  which  the  valua 
of  a  theory  may  be  determined — its  merits  correctly  judged.  The 
larger  the  number  of  successful  predictions  under  varying  conditions, 
made  by  means  of  a  theory,  the  higher  will  such  a  theory  deserredly 
rank  in  our  estimation. 

In  chemistry,  the  modem  theory  of  the  science  well  serves  to  illus- 
trate this  fKjint ;  in  physical  geography,  the  tides  furnish  a  striking 
example.  It  seems  remarkable  that  Pythias  already  divined  a  certain 
relation  between  the  phenomena  presented  by  the  tides  and  the  moon. 
In  the  middle  ages,  however,  this  view  of  the  case  was  again  obscured 
by  wrong  hypotheses.  The  basis  for  a  clearer  understanding  of  tbc 
periodical  changes  of  the  sea's  surface  was  presented  by  Keplor  in 
his  statement  that,  if  the  earth  should  suddenly  cease  to  attract  the 
waters  upon  it,  these  would  immediately  strive  toward  the  moon. 
Why  the  sea  should  also  rise  on  that  side  of  the  globe  not  facing  Hm 
moon  was  satisfactorily  explained  by  Newton.  When  the  depeodeiico 
of  the  tides  on  the  combined  force  of  attraction  of  all  the  celestial 
bodies  concerned  had  been  established,  much  still  remained  to  be  done 
in  the  last  century  in  the  way  of  accounting  for  and  settling  fioe 
points  and  details.  In  1740  the  Paris  Academy  presented  aa  subject 
for  a  prize  essay  the  problem  of  a  mathematical  theory  of  the  tide  phe- 
nomena ;  in  consequence,  such  a  theory  was  partly  developed  by  ser* 
cral  competitors.  But  it  remained  for  Laplace  to  bring  mathematical 
calculation  into  harmony  with  the  theory,  by  applying  it  to  the  pre- 
diction of  the  actual  movements  of  the  waterit.  Nowadays  many 
calendars,  especially  those  of  seaports,  stale  the  exact  time  of  the  set- 
ting in  of  ebb  and  flood  tide,  calculated  a  year  in  advance. 

The  most  striking  proofs  of  the  coming  true  of  predictions  1 
on  theoretical  speculation  are  undoubtedly  furnished  by  astro 
The  views  of  Ptolemy  already  permitted  a  limited  s*Tie«  of 
tions,  but  the  faults  of  bis  system  became  more  and  more  apliarvnt  in 
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tlio  course  of  time.  A  remedy  for  this  was  sought  in  complicated  cx- 
teaaions  of  his  teachings  ;  this,  however,  only  made  matters  so  much 
worse,  without  explaming  the  facts.  King  Alfonso  X  of  Castile  is 
reported  to  have  said  to  his  astronomers  that,  if  the  arrangement  of 
the  universe  had  fjillen  to  his  lot,  he  would  have  made  things  much 
more  simple.  All  of  these  difficulties  were  suddenly  removed  by  Co- 
pernicus. The  course  of  the  planets  now  no  longer  appeared  a  cause 
for  great  perplexity,  but  admitted  of  a  simple  explanation  and  resolved 
itaelf  into  one  grand  harmony.  Then,  after  Kepler  had  discovered  the 
three  laws  that  bear  his  name  and  which  mark  a  new  era  in  the  science, 
the  mathematical  part  of  the  work  was  brought  to  an  end  by  Newton's 
discovery  of  the  law  of  gravitation. 

£clipse8  of  the  sun  and  moon  always  attract  general  attention.  On 
such  occasions  it  is  not  only  the  phenomena  themselves  that  call  for 
our  admiration,  but  mainly  the  art  which  makes  possible  the  prediction 
of  these  events  to  the  hour,  the  minnte,  ay,  the  second  ;  by  means  of 
which  one  may  know  in  advance  whether  the  eclipse  will  be  total,  par- 
tial, or  annular,  what  part  of  the  sun  or  the  moon  will  be  first  cov- 
ered, how  long  the  phenomenon  will  last,  and  from  what  parts  of  the 
world  the  eclipse  will  be  visible. 

If  a  prediction  rest  on  a  hypothesis  prepared  ad  hoc,  no  matter 
how  ingenious  it  may  be,  our  doubts  and  our  mistrust  are  justified. 
In  such  a  case  we  have  the  right  to  ask  for  confirmation,  and  to  de- 
mand that  the  hypothesis  shall  be  extended  into  a  theory  by  its  se- 
quence, and  that  this  sequence  shall  stand  in  accordance  with  the 
actual  facts.  If,  however,  a  prediction  is  based  on  a  theory  which  ap- 
proaches in  thoroughness  and  in  extensive  confirmation  the  cases  wo 
have  cited  as  examples,  and  furthermore,  if  the  separate  instance  be 
deduced  in  a  strictly  logical  manner,  then  the  prediction  is  worthy  of 
our  confidence.  As  most  systematic  classifications  are  of  value  only  in 
affording  a  general  view  of  the  ground,  without  being  able  to  embrace 
all  cases,  so,  too,  in  our  classification,  we  meet  with  instances  of  tran- 
sition and  combination. 

Of  this,  examples  arc  to  be  found  in  all  the  sciences,  but  notably  so 
in  medicine,  geology,  and  meteorology.  The  predictions  in  medicine 
to  a  great  extent  form  transitions  between  the  first  and  the  second 
claaa ;  that  is  to  say,  they  are  based  in  part  on  Bacon's,  in  part  on  Mill's 
system  of  induction.  Thus,  of  late,  the  theory  of  bacteria  has  come 
to  be  of  great  importance.  This  theory  is  of  recent  origin,  but  has 
deservedly  many  champions,  and  offers  an  insight  bto  new  ways,  which 
medicine,  in  combination  with  natural  science,  must  explore  in  order 
to  obtain  valuable  results.  Based  on  these  views,  which  would  desig- 
nate certain  bacteria  as  carriers  of  certain  diseases,  new  precaution- 
ary measures  have  been  adopted,  which  are  to  servo  as  a  guard 
against  the  phantoms  of  disease  ;  and  in  many  places  these  measures 
have  already  proved  of  great  value. 
VOL.  zxn. — S5 
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TLe  meteorology  of  to-day  is  in  a  state  of  development 
that  of  medicina  Within  the  recent  past,  this  Bcience  too  has  : 
wonderful  progress,  and  is  ricli  in  promise  for  the  near  future.  The 
meteorological  predictions  prove  of  great  service  to  the  agricuUnnl 
interests  in  the  United  States.  The  whole  system  is  excellently  or- 
ganized and  very  extensive ;  the  official  publications  embrace  the 
"  probabilities  "  and  the  so-called  "  weather-maps." 

While  meteorology  is  concerned  with  the  rapid  changes  that  take 
place  in  the  atmosphere,  the  science  of  geology  is  devoted  chiefly  to 
the  study  of  the  slow  changes  ever  going  on  in  the  crust  of  our  globe. 
If  the  geological  formation  of  a  district  be  but  known  in  its  essential 
features,  a  geologist  is  often  able  to  predict  the  finding  of  coal-beds, 
ore-deposits,  etc.,  basing  his  prognostication  on  the  occurrence  of  cer- 
tain fossils,  the  order  in  which  the  strata  are  placed,  analogooa  forma- 
tions in  other  districts,  and  so  on. 

Finally,  we  mast  just  refer  to  one  class  of — shall  wc  say  predic- 
tions?— that  are  based  on  illusions.  To  cite  but  one  example  of  this 
type,  Nostradamus  predicted  that  in  this  year,  1886,  the  world  wonlil 
come  to  an  end,  because  Good  Friday  this  year  happens  on  St. 
George's  day,  and  Easter  coincides  with  St.  Mark's  day — i.  e.,  the  26lb 
of  April,  the  very  latest  date  on  which  Easter  can  happen.  At  the 
present  time  a  prophecy  of  this  kind  is  only  commented  on  as  a  mattir 
of  curiosity,  whereas  the  year  1000,  for  which  the  coming-to-an-end  of 
the  world  had  also  been  predicted,  witnessed  a  general  preparation  for 
the  event. 


SKETCH  OF  OSWALD  HEER. 

"  "TTT  September  last,"  wrote  the  Marqnb  Gaston  de  Saporta,  in  July, 
-L  1884,  "  S^*'itzerland,  and  we  might  say  Enrope — so  nniversal  »■» 
the  man's  fame — lost  in  Oswald  Heer  one  of  the  most  fertile  of  nstn- 
ralists,  one  of  the  most  devoted  to  work,  the  one  to  whom  the  still  new 
science  of  fossil  plants  is  indebted  for  its  greatest  progress.  Not  only 
in  his  own  country,  but  far  beyond,  as  far  as  explorers  have  be«n  able 
to  penetrate,  from  Portugal  to  the  depth  of  Siberia,  from  Sumatra  to 
Spitzbergen,  from  Nebraska  to  Devonshire,  in  Saxony,  in  Austria,  in 
Russia,  everywhere,  in  short,  where  fossil  plants  have  been  discovered 
during  the  last  thirty  years,  the  name  of  Osw.ild  Ileer  has  been  Inva- 
riably  nnited  with  the  publication  of  the  plants,  the  detcnninatioo  of 
their  age,  and  with  the  definition  of  all  the  circumstancea  that  can  aiJ 
in  identifying  them  and  in  attaching  a  meaning  to  the  several  wboltf 
of  which  they  originally  constituted  a  part.  Paleontology,  geogrsphj, 
the  laws  that  preside  over  the  present  distribution  of  plants  and  iheir 
migrations  in  times  anterior  to  ours,  and  the  delicate  conaideratiou 
which  appertain  to  the  filiation  of  species,  to  the  order  of  snoccMion  of 
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was  throngh  tbe  past,  the  variations  of  climate,  the  movements  of  tho 
crust  of  tho  earth,  all  these  nubjects,  recently  hidden,  now  just  brought 
to  light,  alike  depend  on  the  persevering  labors  of  Oswald  Heer,  and 
derive  from  his  researches  at  least  partial  elements  for  their  solution." 
"  Natnre  "  remarked,  in  noticing  his  death,  that  "  however  the  study 
of  fossil  plants  may  rank  in  the  time  to  come,  Heer's  name  will  forever 
be  bound  up  with  it  as  its  great  pioneer."  And  Dr.  Asa  Gray  said,  on 
a  similar  occasion,  that  his  works  "  make  an  era  in  vegetable  paleon- 
tology. Their  crowning  general  interest  is,  that  they  bring  the  vege- 
tation of  the  past  into  direct  connection  with  the  present." 

Oswald  Uebr  was  bom  at  Niederutzwyl,  in  the  Canton  of  St. 
Gall,  Switzerland,  August  1,  1809,  and  died  in  Lausanne,  September 
27, 1883.  His  father  was  a  clergyman,  originally  of  the  Canton  Glarus, 
and  c&me  of  a  family  that  enjoyed  an  honorable  distinction  in  Swiss 
history.  Of  the  three  branches  of  the  family  tracing  their  descent 
from  a  common  ancestor,  Councilor  Abraham  Heer,  bom  in  1580,  one 
was  extinguished  in  the  male  line  in  the  fifth  generation  ;  the  sec- 
ond, after  having  produced  a  number  of  honored  statesmen,  came  to  a 
similar  end  with  the  death  of  Federal  Councilor  and  President  of  the 
Federation,  Dr.  Joachim  Heer.  The  third  branch,  whose  sons  throngh 
five  generations  have  nearly  all  been  clergymen,  is  the  one  to  which 
the  subject  of  this  sketch  belonged,  and  it  still  lives  in  several  families. 
Oswald  Heer  was  an  infant  of  good  physical  promise  ;  but  before 
he  was  a  year  old  he  was  brought  nearly  to  the  grave  by  scarlet  fever, 
and  never  recovered  from  the  effects  of  the  attack.  He  was  made 
weak  for  the  rest  of  his  life,  for  many  years  an  invalid  ;  but,  having 
inherited  a  strong  constitution,  he  was  nevertheless  capable  of  endur- 
ing extraordinary  fatigue  with  great  ease.  In  1811  Pastor  Heer  was 
called  to  be  director  of  a  newly  founded  high-school  for  boys  at  Glarus, 
where  he  was  guaranteed  a  position  for  three  years,  and  eventually  re- 
mained five  years.  Thence,  in  January,  1817,  he  removed  to  Matt,  in 
the  Kleinthal,  where  Oswald  spent  his  boyhood.  In  that  deep  recess 
of  the  mountains,  whoso  only  communication  with  the  world  at  the 
time  was  by  an  arduous  bridle-path,  the  good  pastor  performed  the 
part  of  a  general  dispenser  of  beneficences.  He  urged  the  construction 
of  better  roads  ;  there  being  no  doctor  at  the  place,  he  learned  to  take 
care  of  those  who  were  brought  to  him  with  frozen  limbs  or  hurt  by 
avalanches  ;  be  introduced  inoculation  for  the  small-pox  ;  ho  taught 
be  workmen  in  the  slate-quarries  lessons  of  temperance  and  thrift,  to 
re  their  earnings  rather  than  spend  them  in  tho  beer-shops  where 
they  were  paid  to  them  ;  and  he  labored  hard  and  with  success  to  sup- 
ply hifl  people  with  improved  schools. 

The  tendencies  of  young  Heer's  mind  began  to  assert  themselves 
the  earlier  stages  of  his  education,  which  was  conducted  under  the 
erriaion  of  his  father.    He  kept  an  exercise-book,  in  which  he  re- 
producod  a  number  of  moral  and  religions  stories.     Among  these  sto- 
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riei  was  one  of  tLc  cducatiou  of  the  family  of  a  Ilerr  Guliuaii,  a  wwt 
apparently  of  a  kind  with  our  English  "  Sandford  and  Morton,"  with 
which  the  youth  was  so  channcd  that,  not  doubting  ita  reality,  be 
made  earnest  cGTorts  to  become  acquainted  with  the  children,  sending 
letters  to  his  friends  in  other  places  in  hopes  that  they  might  be  ablo 
to  forward  them  to  the  proper  addresses.  Pastor  Wyss'a  "Swi« 
FamUy  Robinson  "  fell  into  his  hands  and  awakened  in  Lim  au  inteaae 
interest  in  natural  history.  He  tried,  as  nearly  as  circumstances  wouM 
allow,  to  repeat  the  adventures  and  exploits  of  the  four  sprightly  youth« 
of  this  story.  He  had  no  buffaloes,  and  jackals,  and  ostriches  to  sub- 
due and  train  ;  but  be  could  catch  and  tame  magpies,  and  hawks,  and 
marmots,  and  foxes.  Ilis  experiments  were  not  always  fort.unate,  but 
he  learned,  A  letter  which  ho  wrote  to  his  cousin  is  interestiug  w 
8Jiowing  how  much  he  admired  his  "  Robinson,"  and  as  marking  the 
progress  he  was  making  in  the  study  of  the  ancient  languages,  by  the 
comical  mixture  of  German  and  Latin  words  in  which  it  is  compoee<l. 
Four  years  later,  in  182.*},  he  was  beginning  fractions,  had  finished  iLc 
Latin  Grammar,  and  was  interlarding  his  letters  with  French  phrases. 
A  few  months  later  these  gave  way  to  attempts  at  the  Greek  charao 
ters,  and  he  was  learning  to  draw  ;  for  on  the  1st  of  T'  r  he 

wrote,  "  To-day  I  finished  ray  he.id."  It  is  remarked  of  i  •  ;  ■!  by 
his  brother.  Pastor  Justus  Heer,  that  he  who  afterward  exhibited  such 
great  powers  of  memory  learned  his  classical  vocabularies  and  inflec- 
tions only  with  the  greatest  labor,  and,  being  chidcd  by  his  father  for 
his  dullness,  got  up  at  four  o'clock  in  the  morning  to  give  himself 
more  time  for  the  drill.  He  afterward  added  Hebrew  to  hia  linguiatic 
acquirements,  and  gave  himself  object-lessons  in  mathematics  by  cal* 
culatiug  the  areas  of  familiar  objects,  taking  the  levels  of  the  DC\r 
road,  and  measuriiig  tbc  heights  of  the  neighboring  mouotains.  "  Oooo 
upon  a  tuno "  one  of  the  papers  containing  some  of  bis  calculatioos 
was  carried  away  by  a  gust  of  wind,  and  was  supposed  to  be  lost ;; 
but  it  was  returned  a  few  days  afterward  by  a  mountaineer,  who  said, 
"  Here  is  a  letter  that  came  down  from  the  sky,  and  must  belong  to 
the  parsonage." 

The  enthusiasm  awakened  in  him  by  the  example  of  the  Robinson 
boys  was  permanent,  and  was  manifested  in  the  interest  hn  took  in 
everything  living.  He  attended  to  the  milking  of  the  goata,  took 
upon  himself  the  care  of  the  bees  and  their  swarms,  and  had  collec- 
tions of  beetles  and  butterflies  as  early  as  1822  or  1823.  He  WM 
anxious  to  identify  and  classify  his  specimens,  but  on  this  subject  hi* 
father  could  give  him  but  little  information  and  no  soieatific  aid.  Ho 
became  acquainted  with  choir-director  J.  J.  Blumer,  of  Glarus,  wb' 
was  the  owner  of  a  small  collection  in  natural  history  and  a  few  scien- 
tific books,  and  borrowed  from  him,  October  4, 1823,  Wjlhclmi's  "De* 
Bcription  of  Insects."  The  question  now  was  how  to  make  thin  tra 
his  own.    His  father  advised  biro  to  xopy  out  the  mo«t  importAut  j 
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the  book  ;  and  he  wrote  out,  in  five  thick  manuscript  parts,  the  Cole- 

\tcra,  ffcmiptcra,,  and  Lcpidoptera,  ilhistrating  them  with  drawings 

the  margins  of  copies  of  the  figuroB  in  the  book.    In  thankful  recog- 

ftion  of  the  aid  which  this  work  gave  him,  and  of  the  kindness  of  its 

cr,  he  some  years  afterward  named  the  oldest  fossil  bird  of  Switz- 

:id,  which  he  found  in  the  slates  of  Matt,  after  the  musician,  Pro- 

'lU  Blunteri.    Now  he  could  pursue  his  collecting  with  a  good  heart, 

d,  witli  the  co-operation  of  his  brothers  Samuel  and  Heinrich,  he  did 

and  for  many  years  no  beetle,  or  butterfly,  or  caterpillar,  was  safe 

m  their  hands. 

His  attention  was  at  first  given  wholly  to  animals,  and  chiefly  to 

sects  ;  and  it  was  not  till  June,  1827,  that  any  evidence  appears  in 

diaries  of  his  beginning  to  take  an  interest  in  plants  ;  but  from  this 

time  on  botanical  references  are  frequent.     More  than  a  year  before 

bis,  in  January,  1826,  he  had  begun  the  record  of  meteorological  ob- 

ations,  which  he  kept  np  three  times  a  day  for  two  and  a  half 

.rs  till  the  middle  of  1828,  when  he  wont  to  the  University  of 

Young  Heer  was  accustomed  to  make  frequent  excursions  to 

the  mountains,  accompanied  usually  by  his  father  or  his  brothers.     In 

this  way  ho  became  acquainted  with  the  entomology  and  botany  of 

the  whole  canton,  and  enlarged  his  collections  and  made  them  objects 

attraction.    An  acquaintance  with  Gcorg  Spielberg,  a  botanist,  who 

conducting  a  high-school  at  Mollis,  brought  him  an  introduction 

the  learned  Dr.  Hegetschweiler,  one  of  the  most  distinguished  men 

the  confederation  in  that  science  ;  and  through  these  connections, 

d  by  means  of  visits  which  he  made  with  his  father  to  the  leading 

towns  of  Switzerland,  he  brought  himself  into  relations  with  nearly  all 

the  scientific  men  of  the  country.    Now  he  offered  for  sale  a  herbarium 

I  of  two  hundred  and  fifty  Swiss  Alpine  plants,  duly  labeled,  with  which 
fee  hoped  to  obtain  pocket-money  for  his  journey  to  the  university.  As 
Ike  time  drew  near  for  him  to  go  there,  he  became  more  diligent  in 
iNidy.  He  assigned  a  task  to  every  hour  of  the  day,  from  four  o'clock 
m  the  morning  till  seven  o'clock  in  the  evening.  The  most  of  the  time 
was  given  to  theology  and  church  history.  Two  hours  were  allotted 
to  botany,  and  one  hour  in  the  evening  to  the  care  of  the  goats  and 
flheep. 

lie  started  for  Halle  on  the  30th  of  September,  1828,  carrying  his 

lant-box  filled  with  bulbs.    His  purpose  was  to  study  theology  ;  but, 

lie  he  gave  due  attention  to  the  lectures  on  philosophy  and  meta- 

ysics  and  the  canon  of  Scripture,  he  formed  personal  relations  with 

;  botanists  and  entomologists  and  the  specialist  in  ferns,  and  the 

logists  whose  names  may  be  found  in  the  lists  of  the  faculties  of 

He  of  that  time  ;  and,  while  he  still  nursed  his  religious  inclinations, 

also  kept  up  and  cultivated  and  made  to  grow  the  taste  for  scien- 

0  investigation.     His  vacations  gave  him  opportunities  to  make  ox- 

curstons  of  considerable  length,  Which  he  improved  to  the  increase  of 
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•  -  .  1  _:.    ;-    V  --I^;.     .-t:«£  t-ss  zjca  die  inritation  of  the  natuni- 

-  '  "  "i— ::  -ir^  is-i  Hi-lij^iCiEd.  where  he  saw  the  ocean  for 
.-■^-  .—-.  —  .--iiT  Via  :;  il*  Hut  MoTictains.  Toward  the  end 
.  -     11-  --  _   ::i=  ^2^-  iirK.:T.  i*  £,AKpt«d  a  call  to  teach  pedagogy 

-■.    •    _i  -  ..   i:.  >.  :•;•  i  .c  tl-i  :';7C.A^-fac>&se.    Fritache,  who  was  one 

T  ■ .     .-.  Si  --    .1^  jev'tiTii*.  -  Wr  were  of  coarse  struck  with  his 

.—  ^!    .  _•   .   ' :.  tt  iic  :o.k  j'X'*!  ii<>tice  that  he  understood  his 

<.     :'   . '      -:>  .i^  ^r.TzriK^i.c.  fr:c  :be  oniTersity  was  made  to  Ber- 

.  •> :  •.  ~    .-.    =•. :  1Ii.-^BS:-rx  li*  siiopwcopist.  Von  Chamisso  the  cir- 

i    c^.   -.    _;  I    >;iI'ivi:iE'lAl  the  famous  botanist,  who  alreadr 

~~.  '      -M  ^  -  .  :  -  -■jZT's  :>:c.  Ec£«:£cLweiler  s  mention  of  him  in  his 

-..'  -    .       ^■.-   i::.-T-r<i;.ij  i=.  Mirch.  1?S1,  stood  hb  examination  in 
.  --•  -  ^    ..  >■-  .-i..  i  JcrJ.  T:\:4.:Lid  Lis  first  sermon  at  Wolfhalden, 

-  .   •  .1*    ~ ^r»i  :a  lie  1  .ti  c:  Ju=e.    His  father  desired  him  to  de- 

->     .--     .   .^^-iv-i-ic.  a::!  •■-■'  Income  the  head  of  a  high-school 

»     ,       :.'.     f  i.  i  ■"  :cZ'L     Hi«r  Lisself  preferred  to  take  a  parish, 

»   •;  >■      >  »  ri  -u.^-;t  iiTs  lirz  crportunities  for  continued  scientific 

«»:^-.^.=^     !>.:;«  1  ieX'iii.-a  was  reached,  his  physical  condition 

.-.  .:.^-.:j^  >.-.r:.i:i:s. !:«  =LkIe  seme  important  excursions  among  the 

_.  *.  .^.'^  ■»  :..  j  -Tirii  ^;^:e  ilTeEtaroas  for  that  time.     In  January, 

>^X  >.  a.-.'.  .•;.«I  i2  :aT::i;:cii  from  Herr  Heinrich  Escher-Zollikofer, 

c    -i^'I  Arr^irp;  bU  entenslve  entomological  collection. 

»  » -a-     .:  .■■•■:.-.  \ix:  i'-'-i-Ivic  :iij  course  cf  his  life.     He  became  a 

^-    .     -■.:'-">.  .-ol  S.cii.:y  •::  Zirlch,  and  road  before  it  his  first 

••      v;  K.-i  >::■.'*■ .::  :be  Il-.^rb  Alps."    He  formed  a  connec- 

.    ♦     :",■.:<  ;>.«:■:« I.  t1:o  iftifrward  It^'tured  and  conducted  Ger- 

.  »^  ..  .V  r^  :::  :!:i.*  Uiiii-i  >cai<;S.  and  published  with  him  in  1834 

•.  ^  ■:  .iixr  .•:"  i  ^•.-gTarci.'al  mJspizine — "Mitteilungen  aus  dem 

•v        .   1-  -  .^•-•.•r\c:i».-JM"  Erii.ia-.le''— ot  which  four  numbers,  in  all, 

'..\-  :ji  ~:\  t'X-  =Liry  noEch*  at  ZOrich  when  an  invitation 

..-  .     .    •  -i  ;.-  :Aks-  lie  pis:ori:e  of  the  parish  of  Schwande.    He 

.  ^.>  i.->.i;T  <\T:vss".Eg  rvgre:  in  his  letters  that  his  attention  was 

\     .;  .:,v;r:od  from  theology,  ar.d  he  seems  to  have  suifered  a  pain- 

'-c*-.:i:".oa  between  the  possible  duty  of  accepting  this  call  and 

:  :;-::iir.^  in  his  scientific  worL     He  submitted  the  question  to  Herr 

V.>cber.  who  replied  that  the  field  and  influence  of  the  scientific  inves- 

:igator,  who  had  the  whole  world,  was  much  broader  than  those  of  the 

ivistor,  which  were  confined  to  his  parish  or  his  canton.   Moreover,  tbc 

:).ituralist  too  can  work  for  God's  kingdom.    There  were  many  pions 

v.istors,  but  pious  naturalists  were,  according  to  his  present  knowledge, 

.1  tolerably  rare  plant,  and  therefore  the  more  to  be  prized  and  the  more 

uvvessary  to  the  tribe  of  the  learned.     With  these  conflicting  views 

ttxmbliug  his  mind,  he  was  entertaining  plans  for  a  scientific  journey 

lu  India  and  the  Himalaya  Mountains,  when,  in  February,  1834,  be 
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appointed  a  teacher  of  physics,  botany,  and  iniDcralogj,  in  the 
High-School  of  Zurich.  In  October,  1835,  he  was  appointed  Professor 
Extraordinary  of  Botany  and  Entomology,  in  the  same  school,  and  his 
position  and  career  were  fixed  for  life,  lie  became  Profosaor  of  Botany 
in  the  university  when  it  was  founded,  in  1852,  and  in  the  Polytcoh- 
nicum  in  1855.  He  founded  the  Botanic  Garden  of  Zurich,  and  became 
its  director,  and  became  President  of  the  Society  of  Agriculture  and 
Horticulture  in  1845.  For  twenty  ye.irs  he  was  a  Rathsherr,  or  mem- 
her  of  the  Grand  Council  of  the  city.  lie  was  elected  to  the  American 
Academy  of  Sciences  in  1877. 

The  general  character  and  value  of  Professor  Hcer's  scientific  work 
are  expressed  in  the  commendations  passed  upon  it  by  the  ^larquis  de 
Saporta  and  others,  extracts  from  which  are  given  at  the  beginning  of 
th?  present  sketch.  Ilis  scientific  publications,  according  to  the  list 
givea  in  the  "  Botanisches  Centralblatt "  in  1884,  are  seventy-seven 
in  number,  besides  the  seven  quarto  volumes  of  the  "Flora  Fossilis 
Arctioa,"  which  comprise  a  considerable  number  of  independent 
memoirs.  They  are  in  the  departments  of  entomology,  botany,  and 
pal»o-botany.  Following  shortly  after  his  first  published  paper,  al- 
ready mentioned  as  communicated  to  the  Physical  Society  of  Zurich, 
were  two  memoirs  published  in  his  geographical  magazine,  on  the 
geographical  distribution  of  insects  and  plants  in  the  Swiss  Alps,  the 
former  paper  of  which  was  afterward  expanded  into  a  memoir  on  the 
Swiss  Coleoptcra.  From  this  time  on  his  labors  were  continuous  ;  as 
M.  de  Saporta  remarks,  they  touch  and  are  interlinked,  and  nothing 
interrupts  thera.  Beginning  with  the  study  of  insects,  as  we  have 
secii,  he  was  led  naturally  to  regard  flowers,  the  habitual  haunts  of 
insects,  and  thence  to  the  examination  of  the  fossil  insects  and  plants 
of  (Eningen,  whence  his  labors  expanded  to  embrace  the  fossil  flora 
of  the  world.  His  attention  was  first  directed  to  the  tertiary  beds  of 
CEningen,  by  his  friend  Escher  von  der  Linth.  These  beds  are  situ- 
ated not  far  from  Zurich,  on  the  right  bank  of  the  Rhine,  near  where 
it  issues  from  the  Lake  of  Constance,  and  include  in  a  series  of  thin 
sheets,  like  leaves  of  paper,  innumerable  impressions  of  insects  and 
plants.  Scheuchzer  had  found  there,  nearly  a  hundred  years  before,  a 
skeleton  which  he  took  to  be  of  one  of  the  victims  of  the  flood,  but 
which  Cuvier  determined  to  be  a  salamander,  and  later  naturalists  to 
be  a  congener  of  species  now  existing  in  the  fresh  waters  of  Japan 
and  in  the  American  lakes.  More  than  six  hundred  species  of  plants 
and  a  thousand  insects  have  been  found  in  these  beds  and  described 
by  Heer,  the  chief  results  of  whose  labors  npon  them  were  published 
between  1847  and  18.53.  lie  devoted  three  large  works  to  accounts  of 
the  ancient  flora  and  the  geological  past  of  Switzerland.  The  first 
waa  the  "Flora  Tcrtiaria  Ilclvetiro,"  which  appeared  18.55-1859,  in 
^threo  volumes,  with  one  hundred  and  fifty-six  plates ;  next  was  the 
Jrwelt  der  Scbweitz,"  in  I8G5,  which  was  translated  into  six  Ian- 
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gnages  ;  and  the  third  waa  the  "Flora  Fossilis  Helvetia! "  in  one  Tol- 
ume,  with  seventy  plates.  He  passed  the  winter  of  18ri-4— 'r>5  in  M»- 
deira,  on  account  of  his  health,  and  on  hia  return  from  there  publinbed 
a  paper  on  the  fossil  plants  of  that  island,  and  another  on  the  prohablv 
origin  of  the  existing  flora  and  fauna  of  the  Azores,  Madeira,  and  the 
Canaries.  In  this  paper,  and  in  a  work  published  in  18fiO  on  tertiary 
climates  in  their  relation  to  vegetation,  as  well  as  in  parte  of  his  larger 
works  on  Switzerland,  he  propounded  his  theory  of  the  existence  of 
the  Continent  of  Atlantis,  during  the  Miocene  period  ;  a  theory  lo 
which  he  held  steadfastly  for  many  years,  but  which  the  later  sound- 
ings have  shown  to  be  extremely  improbable  in  fact,  and  hia  own  re- 
searches to  be  not  needed  to  acconut  for  the  phenomena  of  the  dit- 
tribntion  of  plants  and  animals  oTcr  the  earth. 

In  1862  Ueer  examined  the  fossil  flora  of  the  lignites  of  Borrj- 
Tracy  in  Devonshire,  and  published  a  memoir  upon  them  in  the 
"Philosophical  Transactions."  At  about  the  same  time,  he  publinhed 
a  paper  in  the  "  Journal  of  the  Geological  Society  "  on  c«rtaiu  fossil 
plants  of  the  Isle  of  Wight.  As  his  fame  grew,  fossils  were  sent  lo 
him  in  masses  to  be  oxamincd  from  all  parts  of  the  world ;  and  wm 
find  among  his  papers  notes  on  the  cretaceoos  phyllUtd  of  Nebra»ki, 
the  floras  of  Moletoin  in  Moravia,  Ruodlinhorg  in  Germany,  the  Bal- 
tic miocene  of  Prussia,  of  the  lignites  of  Zs^lythales  in  Hungary,  of 
AndA  in  Norway,  and  "  Contributions  to  the  Fossil  Flora  of  Portugal." 
All  of  these  works,  important  as  they  were  in  themselves,  were  only 
leading  up  to  the  great  work  of  his  life — the  investigation  of  the  Kn- 
tic  fossil  flora  and  the  deduction  from  it  of  a  satisfactory  theory  of  the 
distribution  of  life  over  the  earth.  According  to  Dr.  Gray,  bis  first 
essay  in  this  domain — which  he  has  made  so  pecuUarly  his  own — waa  in 
a  paper  on  certain  fossil  plants  of  Vancouver  Island  and  British  C-olum- 
hia,  published  in  1865  ;  and  in  1868  he  brought  out  the  first  of  the 
series  of  memoirs  upon  the  ancient  floras  of  Arctic  Ameri  m- 

land,  Spitzbergen,  Nova  Zembla,  Arctic   and   Subarctic    -  ., 

which  together  make  up  the  seven  quarto  volumes  of  the  •'  Flora 
Fossilis  Arctica,"  the  last  of  which  was  finished  only  a  few  moatb* 
before  his  death.  According  to  M.  de  Saporta,  he  had  been  Btnuic 
with  the  importance  of  the  American  element  in  what  he  called  A* 
Molassic  flora  of  Switzerland.  There  was  no  question  iu  it  of  TtfM 
analogies,  but  a  number  of  dominant  and  charaoteristio  specif*  were 
represented  by  "homologues"  or  directly  c  'V     •        w 

peculiar  to  North  America,  while  there  was  i'.  i- 

rope  or  the  whole  Eastern  Continent,  except  as  foswln.  Among  U»c«e 
plants  were  the  sequoia  of  California,  the  cyprcm  of  Loaisiaaa,  tiw 
parasol  palm  of  tlio  Antilles,  the  tnlip-treo,  maples,  au»d  popUn^  the 
European  fossil  fonns  of  which  were  as  like  them  as  if  they  had  been 
shaped  upon  living  American  trees  as  models.  Ho  saw  to  tbeM  re- 
semblances, which  implied  that  identical  species  wcro  at  aooie  time  in 
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past  ages  diffused  simultaneously  through  both  continents,  indications 
of  ancient  territorial  connections.  The  substitution  of  the  hypothesis 
of  a  common  origin  of  life  at  the  poles  and  its  diffusion  by  migrations 
to  "the  southward  over  all  the  continents,  for  the  theory  of  Atlantis, 
which  he  had  expounded  in  his  earlier  works,  was  of  gradual  growth, 
and  was  the  direct  result  of  his  examinations  of  the  Arctic  fossil  flora. 
In  this  he  was  struck  by  the  abundance  of  the  species  of  a  southern 
and  even  tropical  character,  which  he  found  in  beds  reaching  far  up 
toward  the  extreme  north.  On  the  evidence  of  such  fossils  was  built 
the  theory  of  a  warm,  moist  climate  prevailing  in  the  Arctic  as  well  as 
in  the  temperate  and  sub-tropical  regions  daring  the  Tertiary  period, 
which,  suggested  by  Heer,  has  been  and  elaborated  by  De  Saporta,  and 
is  avowed  by  Dr.  Gray. 

Heer  never  accepted  the  Darwinian  theory  of  the  origin  of  species 
by  variation  and  natural  selection.  To  it  he  objected,  in  general,  that 
no  new  species  had  arisen  within  human  knowledge  ;  that  no  transi- 
tional forms  had  been  discovered  anywhere  ;  anij  that  it  was  inconsist- 
ent with  the  progress  from  simpler  to  more  highly  organized  beings 
which  he  conceived  to  be  the  rule  of  development.  To  account  for  the 
changes  that  had  evidently  taken  place  during  geological  history, 
he  supposed  that,  at  certain  undetermined  epochs,  species  underwent 
changes,  the  completion  of  which  occupied  only  a  relatively  short 
time,  to  be  again  consolidated  and  continue  unchangeable  till  the 
moment  when  another  crisis  should  bring  on  a  new  recasting. 

The  delicate  health  which  marked  his  life  during  the  period  in 
which  he  was  best  known  to  science  prevented  Ilcer's  making  ex- 
tensive explorations  in  person.  Most  of  his  time  was  spent  in  his 
study,  examining  the  collections  submitted  to  him  by  stronger  and 
more  active  men,  and  more  capable  of  enduring  the  fatigues  of  such 
works.  But  it  is  to  him,  M.  de  Saporta  remarks,  that  we  are  indebted 
for  our  knowledge  of  the  meaning  of  what  such  men  discovered. 
Without  him,  active  to  his  last  hour,  it  would  have  taken  a  very  long 
time  for  pliytologists,  in  the  absence  of  any  concert  of  understanding, 
to  accomplish  the  summarizing  of  their  aggregate  work  which  he  did 
so  successfully,  and  with  so  much  clearness  and  intelligence.  He  was  a 
sufferer  from  pulmonary  disease,  and  during  the  last  twelve  years  of 
his  life  did  much  of  his  work  in  bed,  having  his  papers  and  specimens 
arranged  upon  a  table  before  him,  while  his  daughter  acted  as  his 
scribe.  Having  finished  the  last  volume  of  his  "  Fossil  Arctic  Flora" 
in  the  summer  of  1883,  ho  was  taken  to  a  sheltered  retreat  on  Lake 
(Jeneva,  for  the  recovery  of  his  exhausted  strength  ;  and  he  died  at  his 
brother's  house.  It  is  said  of  him  by  his  biographer  in  "  Science," 
and  repeated  by  Dr.  Gray,  that  "  a  man  more  lovable,  more  sympa- 
thetic, and  a  life  more  laborious  and  pure,  one  could  scarcely  imagine." 
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TOE  CBWCB  AJTD  STATK  KDUCATIOX. 

THERE  are  some  good  things  that 
seem  jnst  a  little  too  good  formanj 
of  those  n-ho  profest  to  prize  them 
most  highly.  One  of  these,  w©  regret 
to  sar,  is  religions  libertj.  If  there  is 
any  one  thing  that  the  people  of  this 
conntrj,  taken  in  the  moss,  are  bent 
on  preserving  and  eivjovtng,  it  is  this; 
and  ret  it  is  thie  very  thing  that  some 
excellent  people,  who  are  far  from  re- 
garding theniselrea  as  abettors  of  spirit- 
nnl  tyranny,  are  continaally  seeking  to 
nndennine.  Oar  excellent  coatempo- 
rary,  the  "Journal  of  Education,"  of 
Boston  and  Chicago,  has  lately  called 
attention  to  the  action  of  the  Presby- 
terian Synod  of  the  Stste  of  New 
York,  in  referring  to  a  committee,  to 
l>o  reported  on  at  the  next  annual 
meeting,  a  resolntion  affirming  that, 
while  a  nnion  of  church  and  state  in 
this  country  is  not  to  be  thought  of, 
it  would  still  be  desirable  to  incor- 
porate into  "the  course  of  State  and 
national  education "  certain  Tery  spo- 
oifio  theological  doctrines,  in  which,  ns 
it  was  stated,  all  Christian  sects  agreed. 
These  were :  the  existence  of  a  personal 
God,  the  responsibility  of  man  to  God, 
the  immort.olity  of  the  soul,  and  n  fu- 
ture state  of  rewards  and  punishments. 
We  can  not  suppose  for  one  moment 
that  those  who  favored  this  resolntion 
would  wish  snch  doctrines  as  these  to 
become  topics  of  discussion  in  the  pub- 
lic schools,  or  to  be  treated  as  in  any 
way  open  to  doubt  or  as  subject  to 
possible  future  rectification.  If  taught 
at  all,  they  would  have  to  bo  taught  on 
authority,  just  as  the  catechism  might 
be  tanght  in  chnrch  schools.  This  be- 
ing tha  case,  wo  can  not  understand 
bow  tho  members  of  the  oynod  who 
favor«d  the  resolution  could  help  seo- 
itig  hart  Tain  was  their  disclaimer  of 
aa^  deilre  to  eetaUish  a  connection 


between  oharch  and  state  Tb«  wl 
essence  of  an  ecclesiastical  vstabl] 
ment  consists  in  the  assumption  by 
State  of  the  right  to  guide  iotlivii 
citizens  in  the  formation  of  theolng 
opinions.  It  matters  not  bow  many 
how  few  those  opinions  may  be, 
much  or  how  little  of  tlieulogieal 
tilty  their  fonnnktion  may  invot 
whenever  and  wherever  the  St»t«  Ic 
upon  the  individual  as  unfit  to  gl 
himself  in  snch  matters,  and  tberel 
undertakes  to  teach  him  dogmatic 
what  he  onght  to  believe,  tlxn 
there  we  have  the  elements  of  ccd 
astical  government. 

Now,  the  instinct  of  the  Ameri 
people  has  hitherto  been  that  tbeol( 
and  religion  do  better  without  th« 
tronago  of  the  State  than  with  it, 
that  it  is  not  safe  to  intrust  the  c 
power,  whether  Federal  or  local,  i 
the  making  of  any  law  looking  eit] 
to  the  establishment  of  a  cbnreb 
the  encouragement  of  any  special  fd 
of  religious  belief.  We  choose  onr 
rulers  and  we  set  them  over  ns,  not 
spiritnal  matters,  but  in  temporal  oi 
and,  if  we  are  wise,  we  shall  rcsti 
their  action  even  in  the  temporal  sphi 
as  much  as  possible.  This  by  the 
What  is  perfectly  clear  is  tiiat  oor  p( 
pie  do  not  want  to  receive  direction 
theological  questions  at  the  hands 
the  State,  and  therefore  arc  not  | 
pared  to  have  theology — even  it*  n 
widely  accepted  propoeitioos  —  ini 
dnced  into  pnblic-scbi>ol  teaching, 
is  felt  that  the  State  boa  no  bosiiiai 
makt  opinion  in  these  tnattcni,  irb 
it  undoubtedly  woiiM  • 
lowed  to  impart  any  IJ. 
tion  whatever.  Let,  lor  cj 
propositions  above  nieiili<>nr(] 
part  of  public-school  t 
out  the  length  and  brcuu.u  .•>: 
and  the  moditicatJoo  of  oplnloa  to  «r 


thia  would  lead  wonld  tend  to  prepare 
the  wnj  for  tho  introduction  of  more 
specifio  theological  teaching,  and,  little 
by  little,  we  sboald  have,  by  the  help 
of  the  State,  a  kind  of  official  theology 
formed,  the  inBnenco  of  which  on  the 
derelopment  of  thought,  and  perhaps 
also  of  morals,  wonld  be  far  from  favor- 
able. No  better  way  of  stereotyping 
s  eiTilization  could  be  densed  than  for  a 
goTernment,  through  the  public  schools, 
to  oodertako  to  tell  people  what  they 
shonld  believe  on  the  most  fundamental 
queNtiong  of  theology  and  philosophy. 

We  should  therefore  strongly  advise 
all  well-raeaning  people  to  pause  before 
they  f^ye  their  support  to  measures 
which  certainly  wonld  not  hnve  the 
beneficial  results  which  wo  iiiny  bo 
sure  they  have  ot  heart.  In  what 
we  havo  said  above  we  bare  assumed 
the  sucoess  of  the  supposed  attempt 
of  the  Btate  to  control  the  theo- 
logical opinions  of  the  people,  Bnt 
there  is  a  possibility  that  things  might 
take  a  different  turn,  and  that  State 
patronage  of  certain  forms  of  opinion 
might  tend  to  produce  skcptioism  in 
regard  to  the  very  doctrines  it  was 
•ought  to  protect  ond  strengthen.  We 
hold  very  strongly,  for  our  own  part, 
that  in  the  public  schools,  controlled  as 
they  are  by  the  civil  authorities,  noth- 
ing should  be  taught  beyond  the  broad 
and  demonstrable  results  of  human  in- 
quiry. We  may  perhaps  trust  our  poli- 
ticians, through  their  noiiiinecB,  to  give 
oar  children /act*;  because,  if  they  de- 
part from  facts  when  they  are  purport- 
ing to  give  them,  it  is  comparatively 
easy  to  bring  them  to  book.  It  is  a 
different  thing,  however,  to  intrust 
them  with  the  enunciation  of  theories, 
particularly  in  the  region  of  theology. 
If  they  go  wrong  there,  who  is  to 
eheok  them?  What  standard  is  to  be 
applied  t  If  they  teach  in  a  dull,  for- 
mal, mechanical  way  what,  if  taught 
at  all,  should  be  taught  with  eornost- 
ntm  and  conriction,  how  are  we  to  re- 
pair Iho  misehtef  they  will  certiunly 
dnt 


There  is,  lastly,  a  point  to  consider, 
which  our  contemporary,  above  re- 
ferred to,  urges  with  a  great  deal  of 
force — the  (joestiun  of  simple  justice. 
It  is  known  that,  whether  or  not  ell 
Christian  sects  are  agreed  in  accepting 
tho  theological  propositions  set  forth, 
the  whole  commnnity  does  not  accept 
them.  It  may  be  unfortunate  that  it 
should  be  80 — we  do  not  discnsa  that 
qaestion — the  fact  is  that  it  u  so ;  and 
people  who  want  a  merely  secular  edu- 
cation for  their  children  would  have 
reason  to  complain  if  a  teaching  they 
did  not  think  best  fur  their  children's 
minds  should  bo  forced  upon  them. 
The  State,  be  it  remembered,  has  com- 
pletely dwarfed  and  starved  out  private 
enterprise  in  education,  so  that  the 
average  parent  has  no  choice  but  to 
send  his  children  to  tho  public  school. 
Should,  then,  anything  bo  taught  there 
which  presupposes  a  uniformity  of 
opinion  thot  does  not  exist?  If  the 
reason  why  we  have  no  state  church 
in  this  land  is  that  wo  could  not  have 
one  without  doing  if^ustice  to  some  ele- 
ment or  elements  of  the  population,  the 
same  objection  precisely  will  apply  to 
having  an  authoritative  teaching  in  the 
schools  of  matters  that  every  man 
claims  the  right  to  judge  of  for  him- 
self, and  in  regard  to  which  important 
differences  of  opinion  prevail.  The  case 
U  very  simple  and  clear — too  clear  to  ad- 
mit of  much  mystification  in  the  popu- 
lar mind  ;  and  it  is  to  the  good  sense  of 
the  people  at  large  that  we  trust  for  the 
decisive  overthrow  of  any  measures 
looking  to  the  perversion  of  our  school 
system  by  making  it  an  agency  for  tho 
propagation  of  an  offlciol  theology. 


We  invite  attention  to  the  opening 
article  in  the  present  number  of  the 
"  Monthly,"  which  is  on  a  subject  of 
great  economical  importance.  The  au- 
thor, Mr.  P.  n.  Dudley,  is  an  engineer 
who  has  given  much  time  and  attention 
to  speoial  investigations  of  the  decay  of 
wood  and  its  canses,  and  presents  somo 
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tnt«r«»tiag  imil  vaV  -  respis-'t- 

ing  it.     As  wUl  be  i.  the  caro- 

fyt]  render,  be  speaks  of  n-hnt  he  has 
himself  obscrrcd,  and  macb  of  what  he 
tays  will  be  new  to  oil  bot  exj»erts,  as  it 
bwi  only  recently  been  recognized  by 
science.  liis  ub&ervations  establish  the 
fact  that  nio«t  of  the  decay  of  wood,  in- 
cluding what  was  fonnerly  called  ert- 
nuirausi*  or  slow  combustion  and  dry 
rot — the  name  now  represcntiujt  the 
result,  whereas  it  was  fumiorly  held  to 
describe  the  cause — is  produced  by  the 
growth  of  niycelia  of  fongi,  which 
effect  the  disorganization  of  the  wood- 
ccllg.  The  figure  on  page  438,  which 
is  from  a  photograph,  tells  more  on 
this  subject  than  many  pages  of  letter- 
press could  do.  Some  of  the  fungi  de- 
scribed and  figured  hy  Mr.  Dudley  are 
old  acquaintances  to  frequenters  of  the 
woods  who  have  observed  the  curious 
forms  of  tlieir  piUi  on  stumps  and 
logs,  and  hare  supposed  them  to  bo 
fruits  of  rottenness.  Mr.  Dadley  ex- 
hibits the  more  essential  parts  of  thc«e 
fungi,  the  mycelia  penetrating  and  In- 
terpenetrating every  part  of  the  inte- 
rior of  the  wood,  and  generating  the 
rottenness  of  which  the  pilei  are  the 
sign.  Some  suggestive  observations 
may  also  he  found  in  the  article  con- 
cerning the  relations  of  moisture  to  the 
growth  of  fungi.  Mr.  Dudley  will  con- 
tinue the  subject  in  another  article, 
witli  some  practical  suggestions  found- 
ed on  the  results  of  his  investigations. 


Wb  print  in  this  number  of  the 
"Monthly"  the  last  of  the  series  of 
papers  by  Mr.  David  A.  Wells  npon  the 
economic  condition  of  Mexico.  Accu- 
rate information  of  a  country  with  which 
we  must  inevitably  come  into  intimate 
political  and  financial  relations  is  in  the 
highest  degree  desirable,  but  has  here- 
tofore been  very  diflicnit  to  obtain. 
Mr.  Wells — whose  competency  to  per- 
form the  task  ho  has  undertaken  will 
be  questioned  by  no  one — has  done  a 
valuable  service,  making  us  acqaiiiiited 


with  the  actual  coodScion 
little-known  country.  As 
pictures  nimally  drawn  of  the 
resources  of  the  country  and  its 
possibilities  have  been  rose-coli 
the  extreme.  He  finds,  on  the 
ry,  that  the  country  is  almost  hup 
poverty-stricken — >  in 

indee<l.  that  the    |  fa 

nt  is  bes-t  I   v.   ;      iri» 
:».      With    .'iri    :>rrii_'r  eO 

a  third  of  the  revenne  of  tlia 
system  of  internal  tariffs  betv* 
of  the  States,  or  political  divldon 
posing  the  repabUc,  and  with  an 
entire  absence,  nntil  vi>ry 
means  of  commnii;- 
ferent  parts  of  tin- 
like  industrial  progress  or  pollfi 
bility  has  been  ont  of  the  qucsti 
study  of  the  country  does  not  li 
to  any  very  hopefnl  predi 
fbtnro.  Its  natural  confoi 
of  a  great  table-land,  devoid 
ble  streams,  with  a  strip  of 
on  either  side  which  can  only 
by  abrupt  descents — is  aofa* 
the  material  development  of  tlt« 
try ;  while  the  character  of  the  p4 
their  extreme  poverty,  and  the 
mous  load  of  public  debt,  arc  I 
insurmoimtable  obstacles  to  any 
degree  of  prosperity.  In  oar  o« 
terest,  as  well  ss  that  of  Mexico,  I 
speaks  a  kindly  and  faelpfnl  attica 
the  port  of  this  country  towari 
weaker  republic,  and  liia  woi 
well  worthy  the  attention  of  all  A 
cans  who  desire  to  sec  their 
without  reproach  in  all  its  intenii 
al  relations. 


LITERARY  NOTICES. 

TKACirni'g  H»si>-BooK  or  IVrmmoaT 
Jaub  Si'LLT,  M..i.    NcwVtiHc: 
plctoo&CV).  1880.  rp.4M.  rrice.l 

hi  the  present  work  lit.  SktRj 
tempted  to  reduce  and  stinpfify  tli«  | 
lucnt  oi  sdaitifie  pHoel|d(tt 
bis  former  and  I  'id 

of    P»Tl-luiI<lgT,"  .. 


LITER  ART  NOTICES. 


557 


Ucal  applications  to  the  art  of  education, 
with  the  view  of  "solisfying  on  increas- 
ingly fell  want  among  teachers,  viz.,  of  an 
exposition  of  the  ciementa  of  mental  sci- 
ence in  their  bearing  on  the  woric  of  train- 
ing and  dcTcIopiog  the  minds  of  the  young." 
Hence,  In  this  particular  Tolnmc  wc  have  a 
coDtribntion  rather  to  the  science  of  educa- 
tion than  to  that  of  psychology.  The  larger 
worlc,  though  not  by  any  means  destitute  of 
educational  applications,  is  to  be  loolced  to 
primarily  for  the  author's  Tiews  upon  the 
theoretical  aspects  of  mental  science.  The 
aim  of  the  newer  book  is  practical.  It  is 
to  be  classed  in  the  same  category,  for  ex- 
ample, with  Bain's  "  Education  as  a  Sci- 
ence," though  quite  a  different  worlc  from 
the  latter  in  plan  and  execution.  Mr.  Sully 
condenses  the  principles  of  mental  »nenoe, 
and  shows  what  bearing  those  principles 
and  the  facts  of  which  they  are  generaliza- 
tions bare  upon  the  teacher's  art.  As  its 
name  imports,  it  b  written  not  for  the  pu- 
pil chiefly,  but  fur  the  instructor,  or  the 
student  of  educational  methods. 

Mr.  Bully  can  hardly  lay  claim  to  the 
rank  of  a  discoverer  of  new  psychological 
tmtha.  This,  certainly,  is  no  disadTtntage 
to  the  success  of  a  worli  lilce  the  ''Teadier's 
Band-Book."  What  is  wanted  is,  the  as- 
cetlaiiiod  and  accepted,  so  that  the  teacher 
may  know  what  science,  as  knowledge  rcri- 
fiid,  declares  about  the  mind  and  its  opcra- 
tioDI.  Thiit  wont  the  author  has  evidently 
undentood.  for  he  has  been  successful  in 
keeping  within  the  botmds  of  legitimate  sci- 
ence. Very  little  exception  can  be  taken  to 
his  statements  of  psychological  facts  and 
principles,  lie  is  never  dogmatic  at  dis- 
puted points,  he  has  no  metaphysical  hobby 
which  he  is  bent  upon  riding,  indulges  in 
DO  polemical  discussions,  but  proceeds  in  a 
direct,  simple,  and  effective  manner  to  work 
out  what  be  tells  us  in  his  preface  arc  the 
objects  of  his  book.  No  better  proof,  for 
instance,  of  the  good  sense  of  the  writer 
can  be  adduced  than  the  fact  that,  in  treat- 
ing of  volition,  there  is  actually  no  mention 
made  of  the  controversies  over  the  "free- 
dom of  the  wilL"  That  expression,  indeed, 
does  not  occur,  nor  does  "  free-will "  in  any 
metaphysical  sense.  Wo  are  sure  the  hack- 
neyed dispute  will  never  be  missed,  but  the 
•elf-<«8tnint  indicated  by  this  omission  is 
■a  remarkable  as  it  is  praiaewortliy. 


We  are  not  always  quite  saUsfied,  how. 
ever,  with  the  author's  psychological  enim- 
ciatloDS.  For  illustration,  we  will  mention 
his  statements  about  association  :  be  makes 
out  plainly  enough  in  his  larger  work  that 
there  arc  not  three  distinct  modes  of  associ- 
ation, but  that  they  can  be  reduced  to  one; 
and  yet,  with  too  much  caution  he  sets  forth 
in  the  "  Hond-Book  "  three,  eontiffuity,  timi- 
larily,  and  conlrart,  because  it  is  "usual" 
to  do  BO.  This  is  not  a  sufficient  reason, 
especially  when  conir<ut  has  been  clearly 
shown  not  to  be  an  independent  principle 
of  association  for  as  long  a  time  as  Frofciis- 
or  Bain's  "  Senses  and  Intellect "  and  Iler- 
bert  Spencer's  "  Principles  of  Psychology  " 
have  been  published.  Besides,  to  retain 
this  as  a  mode  of  association  is  misleading. 
Wc  do  not  associate  by  diSerencc  but  by  like- 
nesses. Association  is  a  process  of  integra- 
tion. It  is  always  and  essentially  what  its 
name  imports — assimilation.  Representa- 
tion, a  differentiating  power,  brings  up  past 
experiences  which  association  integrates  and 
redintegrates  with  each  other  and  with  pro- 
Bcntatiro  experiences.  The  latter  process 
is  the  assimilation  of  contiguities,  a  segre- 
gation and  unification  of  similarities  in  ex- 
perience. We  think  Mr.  Sully  might  advan- 
tageously have  elucidated  in  this  manner  the 
true  nature  of  associatioa  and  its  connection 
with  the  general  laws  of  evolution,  since  the 
notes  be  makes  in  the  "  Outlines  of  Psychol- 
ogy "  show  that  he  is  alive  to  the  objections 
that  have  been  raised  to  the  mode  of  state- 
ment he  adopts.  In  fact,  he  allows  their 
force.  Why,  then,  retain  what  he  does  not 
believe  in,  merely  because  it  is  "  usual "  ? 
Wo  all  concede  that  errors  are  common,  but 
can  not,  therefore,  argue  that  they  should  be 
persisted  in. 

Wo  are  inclined  to  charge  our  author 
also  with  an  occasional  sin  of  omissioii. 
Wo  arc  surprised  to  find  that  he  says  so 
little  about  belief,  for  instance,  since  be 
has  made  the  nature  of  that  mental  state 
or  act  a  special  study,  as  appears  in  one  of 
his  earlier  works,  "Sensation  and  Intnl- 
tion,"  and  also  in  the  "  Outlines  of  Psychol- 
ogy." In  the  "  Uand-Book,"  however,  there 
is  little  more  than  a  passing  allusion,  in  con- 
nection with  the  subject  of  doubt.  The  term 
belief  is  so  universally  employed  in  common 
and  scientific  u^e  to  indicate  a  certain  men- 
tal attitude,  or  certain  mental  operations. 
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ihnt,  in  ■  work  of  the  character  of  the  one 
bcfori!  as,  wc  think  something  more  Bhould 
liave  been  (aid  to  choir  exactly  what  tfaia 
attitade  U,  and  to  exhibit  more  fully  the  na- 
ture of  the  operations  of  our  minds  in  Miev- 
injf  or  dUMifitnff  anything.  We  consider 
tliat  here  Ur.  Sully  hu  carried  oondencation 
loo  far. 

But  as  the  main  purpose  of  our  author's 
work  is  In  its  educational  applications,  so  in 
these  lies  its  chief  meriL  There  is  a  great 
deal  of  inlerceting  observation  about  the 
dcTelopment  of  the  child's  mind — as  regard- 
ing imagination  and  reasoning,  for  example ; 
and  there  arc  many  fniilM  suggestions  re- 
specting the  proper  methods  to  be  adopt- 
ed in  promoting  the  growth  of  the  mental 
power*  and  strengthening  them.  The  whole 
subject  of  control  of  the  emotions  and  their 
rarioua  nsea  is  admirably  handled.  The 
jilcafupca  of  knowledge,  the  development  of 

hctic  taste,  the  erection,  m^ntcnancei 
following  of  moral  standards — all  re- 
oejre  ample  illustration  with  many  precepts 
of  prmoticol  ralue.  We  arc  glad  to  sec  tUc 
uses  of  obedience  in  childhood,  ns  n  means 
to  self-control  and  to  a  well-balanced  char- 
acter, fo  correctly  stated.  Wo  are  vet^ 
apt  to  find  either  the  contention  that  there 
should  be  little  exercise  of  anthority  on  the 
ome  hand,  or  on  the  other  that  authority 
should  still  be  controlling  as  an  end  in  it- 
self throughout  adult  life-  The  former  idea 
leads  to  anarchy,  the  latter  to  despotism. 
This  is  what  Mr.  Sully  says :  "  As  already 
pointed  out,  an  indispensable  step  in  the  for- 
mation of  a  sense  of  duty  is  the  assertion  and 
exercise  of  authority  over  the  child,  the  mak- 
ing him  feel  that  there  is  ■  higher  will  orer 
his  which  he  has  to  obey. 

"  It  may  safely  be  etmtt'nded  that  obedi- 
ence in  the  sense  already  defined  is  in  itself 
a  moral  habit — forming,  indeed,  one  chief 
virtue  of  childhood.  .  .  .  KcTertbeleM,  it  is 
a  common  and  fatal  error  to  regard  obedi- 
ence to  personal  authority  as  an  end  in  it- 
self. The  ingredient  in  childish  olM>dleiK!e 
which  constitntes  it  a  moral  cieroise  I*  the 
dim  apprehension  of  the  reasonableness  and 
moral  obligatoriness  of  what  is  laid  down. 
And  the  ultimate  end  of  moral  discipline 
is  to  strengthen  this  feeling,  and  to  transfer 
the  sentiment  of  submission  from  a  person 
to  a  law  which  that  person  represents  and 
embodies.  .  ,  .  OommandB  trc  ■  aotffold- 


!ng  which  performs  a  necesaarj  Itmponry 
function  in  the  bolldtng  up  of  «  seU-aafi- 
cient  habit  of  right  conduct  '*  (pp.  S8S,  SM]k 
This  is  very  sensible  and  wfaolesooie  doc- 
trine. 

Altogether,  Vr.  Solly  has  prodaoed  aa 
excellent  book,  of  unique  character  in  pff- 
chological  works.  There  is  no  doubt  thai 
It  supplies  a  genuine,  not  a  fanciful  a««d, 
nor  is  there  any  qocstion  of  the  scbulorsliip 
of  the  author,  or  of  his  fitness  to  point  out 
practical  methods  in  education.  Be  U  biin- 
sclf  an  educator,  and  has  the  experience  «f 
the  teacher  in  addition  to  the  aocumulaliou 
in  knowledge  of  one  who  has  ma<la  of  the 
subject  of  psychology  a  l!fe~Iong  study.  He 
has  done  his  work  so  soccewfally  that  our 
thanks  and  our  praise  are  very  cordlslly, 
and,  as  we  believe,  deservedly,  bestowed. 

Tururn^jd  Dsmociuct  :  ob,  Fittt  Tkau' 
M^Kcn  or  the  REPCotic.  Dy  Assaxw 
CiRxcoit.  New  York:  Charles  licrib- 
Dcr'sSons.  188«.   Pp.  S09.  Price,  flMX 

Kb-  CASKion  has  produced  a  very  read- 
able book,  and  one  of  which  an  Amerieui 
has  reason  to  be  proud  as  the  tribute  of  cm 
of  her  adopted  citizens.  The  title  ta^getti 
a  panegyric,  and  the  text  does  not  belie  IL 
The  unparalleled  material  progress  of  the 
republic  is  recounted  in  the  most  exoltam 
strain,  and  Us  political  instiiuijons  an 
given  unstinted  praise.  In  oompariton  wi& 
those  of  the  mother-country  Lc  finds  tlM 
advantages  all  with  us,  and  earnestly  hope* 
that  It  will  not  be  long  before  EngUod  wQl 
be  remodeled  upon  oar  basis.  At  magto 
which  has  transformed  a  continent  ml 
given  the  world  the  strongest  and  wcaltU- 
est  of  nations  he  finds  !u  the  poUticsI 
djuality  of  the  citizens,  and  this  b  tb< 
thing  he  deems  needful  for  England  if  At 
Is  to  keep  abreast  of  her  young  and  powd^ 
fol  tiraL  He  writes  in  no  spirit  of  astago- 
nism  to  England  in  recoanting  the  trioBipto 
of  the  Engli  '  ' '  ~  people  upon  tkk 

side  of  (he  A  only  wisha  tat  b« 

a  future  a*  plcoiiog.    Ti"  /mother 

and  child  Is  the  one  be  c< :  loUs  ip, 

and  the  drawing  closer  togvtUvr  of  all  bf- 
Ush- speaking  conunuaJtiM  eummi  Vt 
m09t  ardent  with. 

The  volume  wi'<iTi)  Tiiff  QiKiticstJaosMT 
gained  in  vslue  li  >  gie  wilttfli  la 

a  more  rrillrAl  »:  ;*  iMrrhaps  Jn^l 
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M  well  thai  wc  sboulil  hare,  once  in  a  while, 
u  ardent  an  admirer  and  a^  firm  a  believer 
in  our  political  faith  as  Mr.  Carnegio,  to  re- 
call OS  to  a  oontcmplation  of  our  Tirtuea. 
Of  critics  there  will  always  be  enough.  The 
fallowing  auinmary  of  the  reJulM  achieved 
bj  the  republic  during  the  firet  century  of 
its  existence  well  indicates  the  general  tone 

the  voltune: 

"  1.  The  majority  of  the  English^apeak- 

racc  under  one  republican  flag,  at  peace. 

"  2.  The  nation  which  is  pledged  by  act 
of  both  parties  to  offer  amicable  arbi- 
tration for  the  settlement  of  international 
disputes. 

'3.  The  nation  which  contains  the  small- 
est proportion  of  illiterates,  the  largeat  pro- 
portion of  those  who  read  and  write. 

"4.  The  nation  which  spends  least  on 
and  most  upon  education ;  which  has 

amallcst  army  and  navy,  ia  proportion 
its  population  and  wealth,  of  any  maritime 
power  in  the  world. 

"B.  The  nation  which  provides  most 
generously  during  their  lives  for  every  sol- 
dier and  sailor  injured  in  its  cause,  and  for 
their  widows  and  orphans. 

"6.  The  nation  in  which  the  rights  of 
minority  and  of  property  are  most  se- 
eure. 

*'  t.  The  naUon  whose  flag,  wherever  it 
floats  OTcr  sea  and  land,  is  the  symbol  and 
guarantor  of  the  equality  of  the  citizen. 

"  8.  The  nation  in  whose  Constitution  no 
suggests  improvement ;  whose  laws  as 
stand  are  satisfactory  to  all  dtizens. 

"  9.  The  nation  which  has  the  ideal  sec- 
ond chamber,  the  most  august  assembly  in 
the  world — the  American  Semite. 

"  10.  The  naUon  whose  Supreme  Court 
is  the  envy  of  the  ex-prime  minister  of  the 
parent-land. 

"II.  The  nation  whose  Constitution  is 
■  the  most  perfect  piece  of  work  ever  struck 
off  at  one  lime  by  the  mind  and  purpose  of 
man,'  according  to  the  present  prime  minis- 
ter of  the  parent-land. 

"IS.  The  nation  most  profoundly  OOD- 
•crratlrc  of  what  is  good,  yet  based  upon 
Iho  political  equality  of  the  citizen. 

"  13.  The  wealthiest  nation  in  the  world. 

"  14.  The  nation  first  in  public  credit 
in  payment  of  debt. 

Tli«  greatest  agricultural  nation  in 
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"16.  The  greatest  manufacturing  nation 
in  the  world. 

"  17.  The  greatest  mining  nation  in  the 
world." 

CALiroR.viA,  moH  tbi  Cokqcist  in  1846  to 

TBI    SK0^iD    ViOILAXCK    COHXnTKE    IX 

Put  Frarcisco.  By  Josiah  Rotor. 
Boston  and  New  York :  Uoughton,  Mif- 
flin, k  Co.  Pp.  S13,  with  Map.  Price, 
ttl.25. 

This  history  belongs  to  the  "  American 
Commonwealths  "  series,  of  which  Mr.  Hor- 
ace E.  Scudder  is  the  editor,  and  is  present- 
ed as  a  study  of  American  character.  That 
character,  earnest,  practical,  and  always 
self-possessed,  is  strikingly  exemplified  in 
the  manner  in  which  a  prosperous  and  ad- 
vancing State  has  been  organized  out  of  the 
chaos  that  prevailed  during  the  earlier  years 
of  the  California  settlement.  In  studyiuj; 
the  subject,  the  social  condition  has  been 
throughout  of  more  interest  to  the  author 
"  than  the  Individual  men,  and  the  men 
themselves  of  more  interest  than  their  fort- 
unes, while  the  purpose  to  study  the  na- 
tional character  has  never  been  lost  sight 
of.  Tlirough  all  the  complex  facts  that 
are  here  set  down  in  their  somewhat  con- 
fused  order,  I  have  felt  running  the  one 
thread  of  the  process  whereby  a  new  and 
great  community  first  came  to  a  true  con- 
saou.'iQeSB  of  itself.  The  story  begins  with 
the  seemingly  accidental  doings  of  detached 
but  in  the  sequel  vastly  influential  individu- 
als, and  ends  just  where  the  individual  ceases 
to  bare  any  great  historical  significance  for 
California  life,  and  where  the  community 
begins  to  be  what  it  ought  to  be,  viz.,  all- 
Important  as  against  Individual  doings  and 
interests." 

Food  MAnaiALS  akd  tbiir  Addltera- 
TioKs.  By  Ellem  H.  Kicbabds,  In- 
Btnictor  in  Sanitary  Chemistry  in  the 
Massachusetts  Institute  of  Technology, 
author  of  "Chemistry  of  Cooking  and 
Cleaning."  Boston:  Estes  &  Lauriat. 
1880. 

This  work  is  the  result  of  ten  years'  ex- 
perience in  laboratory  examination  of  food 
materials,  along  with  careful  attention  to 
the  literature  of  the  subject,  both  at  home 
and  abroad.  It  makes  no  claim  to  original- 
ity, but  is  intended  to  give  useful  informa- 
tion in  a  form  adnpted  to  schools  and  the 
home  —  that   is,   without   technicalities  or 
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unnecessary  tlctails.  Chajitcr  I  b  an  car. 
nest  pica  for  tlie  dlucstion  of  girls  in  tUa 
TiUl  subject  of  the  qunlitr  of  food ;  II  con- 
siders vaU<r,  tea,  coffee,  &nd  cocoa;  111, 
cereal  foods  ;  IV,  milk,  bullvr,  and  dieese ; 
V,  sugar ;  VI,  cannt-d  (ruita  and  meatB ; 
VII,  condiments ;  VIII,  perishable  foods 
and  the  means  for  prcscrring  them ;  IX, 
other  materials  used  in  cooking  ;  X,  princi- 
ples of  diet.  Mrs,  Richards  regards  sden- 
lific  housekeeping  as  "  the  dut;  of  the  Kch 
and  the  solration  of  the  poor."  She  tells 
of  a  young  woman  who  lived  and  flourished 
"  on  corn-meal,  cooked  in  various  ways,  for 
a  whole  year,  with  only  a  dinner  every  Sun- 
day at  a  friend's  house.  She  kept  well  asd 
hearty  on  a  peck  of  Indian-meal  a  month ; 
so  that  her  whole  living  cost  only  about  ten 
dollars  a  year,  as  tihe  prepared  it  herself." 
Twenty  hours  a  week  spent  in  making  pics, 
cokes,  and  puddings,  at  a  cost  of  five  dol- 
lars, when  an  equivalent  in  fruit  for  dessert 
can  be  bad  for  three  dollars,  with  fuel  and 
service  saved  as  well  as  time,  is  given  as 
one  of  the  iustanoes  of  thoughtless  waste 
in  which  current  household  management 
abounds.  The  excellent  works  put  forth  by 
Vivi.  Iliehards  and  her  example  of  a  life 
devoted  to  high  practical  ends  must  help 
on  the  time  when  housekeepers  will  respect 
their  calling,  become  intelligent  and  inter- 
ested in  it,  and  then  we  may  hope  that  their 
best  thought  will  be  devoted  to  its  iroprovc- 
meot. 

BtTLLEnN  or  TBt  SciEiCTino  Labor  iiToam 
or  D1M8OX  UxirassiTT,  Granville,  Ohio. 
Kditcd  by  Professor  C.  L.  BxantcK. 
Pp.  136,  with  Plates  and  Tables.  Pric«, 
91.26. 

Ths  editor,  assuming  that  every  well- 
conducted  institution  of  learning  should 
form  a  recogniied  center  of  scientific  ac- 
tivity, the  "  Bulletin  "  is  intended  to  repre- 
sent the  life  of  the  college  in  its  sdcntific 
departments.  It  contains  papers,  most  of 
tliem  well  and  clearly  illustrated,  on  the 
"Osteology  of  the  Evening  Grossbeak"; 
"  Slclamorphoses  of  Phyllopod  Crustacea"; 
"  Superposed  Buds  " ;  "  Limlcole,  or  Mad-' 
living  Crustacea  "  ;  "  Rotifers  of  America, 
with  Descriptions  of  a  New  Genus  and  Sev- 
eral New  Spcdoe  " ;  "  The  Clinton  Orinip  of 
Ohio,  with  Descriptions  of  Xew  Species  " ; 
"ACom|K!iHl  of  Laboratory  Manipulation," 


presenting  in  concise  form  tho 
which  have  proved  to  be  of  grsatMt  afnr- 
ice;  a  condensed  tranHlation  o(  Sogow 
Dnssak's  tables  for  tlie  JtcrminaUnn  of 
rock-fomiiog  mincimla ;  and  a  brief  Meooal 
of  the  natural  history  deputatott  ol  Ibt 
university. 

Food  Cossi-jrmox.   B_v  C\£EOi.t.  D.  WlMBT. 

— CsmiCAi.  ASALTsu  jj(i>  TaxaTUXsT. 

Bt  Professor  W.  0.  Atwitou    Boston: 

Wright  and  Potter  Printing  Conpaoy. 

Pp.  »0. 

This  is  the  part  of  the  report  of  the 
Massachusetts  Bureau  of  Statistia  that  re- 
lates to  the  qoantitiea,  costs,  and  nutiientl 
of  food  matefiala.  Tho  invesUgalion  U> 
wliich  it  relates  was  ondcrtaken  Sn  the  coo- 
viclion  that  much  money  is  wasted  in  tb« 
purchase  of  food  that  is  lacking  in  the  (!»' 
ments  of  nutrition,  and  that  the  inoomcs  of 
working-men  might  be  made  far  ooic  (Scot- 
ire  if  their  food  were  provided  in  soootdaiK* 
with  the  results  of  scientific  TTScatriL  To 
aid  in  determining  this  point,  a  nnmlxr  of 
schedules  of  dietaries,  giving  qnalitic*  ud 
costs  of  food  of  people  of  limited  inronM* 
were  collected,  and  the  constituents  rabj< 
ed  to  analysis.  The  reciulta  of  the  aaa]|i 
arc  here  presented  in  a  compatatirs  foOl, 
as  between  the  constituents  themsdvea,  sad 
as  compared  with  other  dietaries  and  reccg- 
nixed  standards. 

HasD-BooK  OP  Plast  Dissri— '-■'      "'J. 
C.  .iRTUVR,  M.  Sc-,  Botan  * 

York  Agricultural  Expcm,  .q; 

CBAian  R.  BaJuncsi,  Ptnfenor  of  fiat- 
any  in  Purdna  Univvrsity ;  and  tan  M- 
CocLTER,  Ph.  D.,  Profes4or  of  Botany  ia 
Wabash  CoUege,  Editors  of  the  "B^ 
tanical  Gaictte."  New  York  :  Bouy 
Holt  K  Co.     186A. 

Bt  the  method  of  this  bocA,  pfants  sit 
first  subjected  to  "gross  anatomy,"  ssftil 
called,  or  observation,  with  the  aid  only  «f 
a  hand-lens  ;  and  then,  passing  to  "Binrtt 
anatomy,"  every  part  is  subjected  to  tin 
compound  micro><rof.-  yyy  appanitua,  r^ 
agents,  and  mat>'i  A,  have 

made  is  few  as  p"  ■  tho  dir 

for  their  use  ar«  so  clear  and  Inti 
that  they  most  bare  bcvn  derived  (Mm  I 
nal  and  extended  experience  In  glvlnj[  I 
form  of  InstnictiOD.    Thv  subjects  1 
for  study  arc  oomtnon  plants,  to  b«  faad 
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erywhere,  from  the  green  climo  on  the 
north  side  of  old  fence)  and  the  trunk) 
of  trees,  to  the  hifiher  or  flowering  plant;!. 
Each  one  of  these  examples  is  studied  close- 
ly and  critically  in  all  its  parts.  Explicit 
directions  arc  given,  but  the  student  is 
vamcd  nptinst  dci>endiog  on  the  manual 
rather  than  working  out  results  of  his  own. 
By  this  thorough  study  of  a  few  examples, 
the  main  features  of  plaut-aoatnmy  are 
made  familiar,  at  the  same  time  that  habits 
of  iudppondcut  observation  and  judgment 
arc  being  catablishcd.  Every  school  where 
botany  is  studied  should  have  provision  for 
getting  such  a  first-hand  knowledge  of 
plant-anatomy  as  is  eontcmplatvd  in  this 
excellent  manual.  The  necessary  outfit  for 
such  a  course  of  study  is  carefully  stated, 
but  we  find  no  reference  to  its  probable 
cost — a  very  practical  question,  that  will 
doubtless  arise  in  the  minds  uf  many  per- 
sona who  are  interested  in  educational  prog- 
t«s«. 

PaorHTtO!e  on  Fbke  Trade.  An  Examina- 
tion of  the  Tariff  Question,  with  E^po- 
eial  Regard  to  the  Interests  of  Labor. 
By  Hembt  Geohoe.  New  York :  Ilcnty 
George  Ji  Co.  1886.  Pp.  866.  Price, 
CI. SO. 

This  is  a  discussion  of  the  tariff  ques- 
tion from  Mr.  George's  well-known  point 
of  view,  that  nothing  short  of  the  abolition 
of  private  property  in  land  can  greatly  ben- 
efit the  laboring  clas.<<c3.  The  author  trav- 
enea  the  ground  usually  gone  over  in  euo- 
Domia  works  in  the  consideration  of  this 
subject,  but  by  his  fresh  and  vigorous  trcat- 
m«at  he  lends  an  interest  to  it  not  usually 
found  in  such  difvuwNi»ns.  lie  arrives  at 
Ui«  same  conclusions  in  regard  to  the  futil- 
ity of  tariltt  to  benefit  industry  as  does  every 
competent  economist  who  has  investigated 
the  question,  but,  unlike  most  advocates  of 
frae  trade.  In  current  discussions,  docs  not 
believe  in  the  stcp-by-stcp  process  of  reach- 
ing the  end  in  view, 

"  Tariff  for  revenue  only,"  he  contends, 
is  about  the  most  cumbrous  and  costly 
method  of  raising  a  revenue  and  is  indi}- 
fensible  on  economical  as  well  as  political 
grounds.  Qe  therefore  advocates  immediate 
and  unqualified  free  trade,  and  in  doing  so 
feels  assured  tliat  the  change  would  not 
iSTOh*  ihM  country  In  any  great  industrial 
TOt.  XXIX.— 36 


convulsiiin.  Even  If  it  should,  be  holds  that 
it  is  tar  better  tor  the  laboring  classes  that 
this  should  be  short  and  sharp,  than  that 
it  should  extend  over  a  long  perio<],  in  which 
there  would  be  lime  to  shift  almost  if  not 
the  whole  b\irtlen  upon  their  shoulders. 

Mr.  George  docs  not  rest  his  discussion 
with  the  presentation  of  the  generally  ac- 
cepted free-trade  arguments,  and  from  his 
point  of  view  he  could  not  logically  stop 
short  of  the  length  to  which  he  has  carried 
it.  Protection  to  the  wage-caming  class  is 
the  professed  object  of  llie  tariff,  and  that 
given  to  the  employer  is  only  a  means  to 
this  end.  It  was  therefore  incumbent  upon 
Mr.  George  to  consider  the  extent  to  which 
free  trade  can  benefit  the  working-man  un- 
der present  industrial  conditions,  and  to 
show  further  what  the  conditions  of  indus- 
try must  be  which  would  give  it  the  great- 
est value  for  him.  In  taking  up  this  portion 
of  his  subject  he  considers  the  cause  of  the 
hold  protection  still  retains  upon  the  indus- 
trial nations  of  tho  world  after  fifty  years 
of  discussion,  and  finds  it  in  the  belief  that 
protection  "  makes  work,"  and  that  this  is 
just  what  the  laboring  man  wants.  Under 
the  changed  industrial  conditions  he  pro- 
poses he  believes  the  distribution  of  wealth 
would  be  so  changed  in  favor  of  the  lobor- 
\n^  classes  that  the  problem  of  getting 
work  would  cease  to  be  of  serious  import, 
and  the  working-man  would  then  sec  clearly 
tho  essential  viciousncss  of  trade  restric- 
tions. He  closes  the  volume  with  an  appeal 
to  the  working-classes  to  push  the  free- 
trade  issue  into  politics,  and  sees  in  its  tri- 
umph the  entering  wedge  which  shall  pave 
tlie  way  for  his  special  reform. 

First  Anxitai,  Retort  or  na  CoMMtssioNnt 
or  Labor.  By  Cabroli.  D.  Wrioht. — 
I.iDcsTiUAL  Depressions.  Washington : 
Government  Printing-Office.    Pp.  48S. 

The  Bureau  of  Labor  was  established 
by  act  of  Congress  of  June  ^7,  lt<84,  and 
the  Commissioner  was  appointed  in  Jan- 
uary, 1885.  The  Commissioner  projected 
for  the  first  year's  work  of  the  Bureau  the 
collection  of  information  relative  to  indus- 
trial depressions,  by  means  of  invcstigatiooa 
which  should  comprehend  a  study  of  the 
character  and  alleged  causes  of  the  present 
cri.'i!,  whetbor  tho  causes  were  oontempo- 
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nitieoiifi  in  the  great  produciug  eountricB, 
tuid  wliotlier,  as  to  duration,  scTerity,  »ud 
periodicity,  ihcy  bad  l)een  BiniiUr  in  juch 
coiiotriea.  Tlic  outline  »Ibo  comprt-Lcndcd 
the  collection  of  dnU  relating  to  the  trariii- 
tion  of  wagos  in  diUcrcnt  coimtrics  and  in 
different  piirts  of  tlils  country,  variations  in 
the  coat  of  living  in  the  fame  localities,  and 
in  the  cost  of  production,  with  all  such  al- 
leged cauBCB  of  indu«trial  dcpresf-ioiw  «« 
might  olTcr  opportunity  for  illustration 
through  claMiflcd  facta,  and  the  supge*^ 
tion  of  remedies  for  dcpressionn.  Five 
agents  were  employed  in  the  investipalion 
in  foreign  countries — Great  Britain,  France, 
Belgium,  Germany,  Switierland,  and  Italy — 
and  fifteen  in  this  country.  The  results  of 
their  inquiries  are  given  in  detail,  and  sum- 
marized in  this  report. 

S0CUU8M  x>-D  Cbbistjasitt.  By  A.  J.  F. 
BciiREinig,  D.  D.  New  York :  Baker  & 
Taylor.    Pp.  808.    Price,  $l.AO. 

Dr.  BEHKOoa  was  invited  by  the  Trus- 
tees of  the  Hartford  Theological  Seminary 
to  deliver  a  course  of  lectures  before  the 
students  of  that  institution  on  the  "Social 
Problems  of  our  Time."  This  book  is  the 
fruit  of  his  studies  on  the  subject,  in  vrliich 
he  spent  a  year.  In  the  constructive  part 
of  his  irork,  be  claims  that  he  has  been 
careful  to  maintain  an  independent  posi- 
tion, "I  have  copied  from  no  one,  and 
have  frequently  found  myself  in  agreement 
and  at  rarianco  with  the  mo.<!t  opposite 
achoola  of  thought.  The  method  of  criti- 
cism was  filed  for  mc  in  my  conception  of 
Christianity,  and  in  my  settled  conviction 
of  its  adequacy  to  solve  the  pending  social 
problem."  In  the  successive  chapters  are 
considered  sodal  theories  and  their  history, 
the  assumptions  and  economic  fallacies  of 
modem  socialism,  the  rights  of  hlwr,  the 
responsibilities  of  wealth,  the  personal  and 
eodal  causes  of  pauperism,  its  hii-torical 
cansei  and  its  cure,  the  treatment  of  the 
criminal  classes,  and  "  Modem  S<Kinlism, 
Religion,  and  the  Family."  The  last-named, 
the  closing  chapter,  is  marked  by  an  extend- 
ed discussion  of  the  true  doctrine  of  the 
family,  which  "  grew  out  of  the  deepening 
conviction  that,  in  all  radical  and  permanent 
social  reform,  a  high  view  of  the  unnrtily 
of  marriage  mnst  lead  the  way." 


Poii 


.  —        V.*:. 


Uinn  &  Co.    I'n.  \r,-L    Price,  i(»  a  jra\ 
76  cents  a  single  number. 

Thk  "  Political  Science  Quarterly  "  b  i» 
tended  lo  furnish  a  field  for  the 
of  political,  economic,  and  legal 
— the  latter  hcadii»g embri f- •—  -•■■<*r 
tione  of  constitutional,  a<r  .  inl 

iulemational  law,  from  tlu        ■  p 

of  view,  and  by  a  scientitic  r  ■■!.  i 
topics  will  be  preferred  as  are  ol  prncni 
interest  in  the  United  States,  but  no  topii 
will  be  excluded  which  con  throw  light  iipua 
the  problems  and  tendencies  of  our  own  cuu» 
try.  The  present  number  contains  an  iotr» 
ductory  article  on  "The  Domain  of  Polit* 
ca!  Science,"  by  Professor  )limro«  Smith 
"The  American  Commonwcaltli,"  by  tntd 
fessor  John  W.  Burgess  ;  "  Collectiun  <A 
Duties,"  by  Frank  J.  Goodnow ;  "  AmiTinn 
Labor  Statistics,"  by  Professor  Richmond 
Smith ;  "  Legislative  Inquests,"  by  Frednink 
W.  Whitridge;  "The  BcrUn  ConfcT«B««,* 
by  Daniel  Do  Leon;  and  revi*w*  of  im' 
books. 

PmsiA:  Tn  Litn  OF  TBK  iMAMti.  ByJDM 
Bassktt.  New  York ;  Charics  Sattail'l 
Eons.    Pp.  348.     Price,  flJlO. 

Tbi  author  is  a  missionary  of  lb*  PM> 
byterian  Board  of  Missions,  and  i^rr->  n  thif 
work  a  narrative  of  travel  and  r> 
ing  fourteen  years,  or  from  1 1> , 
In  the  first  eleven  of  the  sixteen  cbapvn  ' 
of  the  book,  he  gives  narratives  of  exlvsdiii 
tours,  and  such  information  an  s«vm«d 
him  to  be  profitable  and  intcrr«ii".-     Tlis' 
itineraries  include  the   ioame.\ 
stantinnple  to  Persia  by  way  <if    . ,.  .........1, 

and  Erzeroum,  and  to  OroomUh,  with 
counts  of  the  Nestorians ;  from  Oraomiak' 
to  Teheran,  with  a  description  of  that  dty; 
a  journey  to  Ispahan  ;  fri.T   "  '  ■■ 

Black  Sea  and  back  ;  and 
Mashhad.      In   the   remniimi;;  1 

given  a  general  r<i>v?i>w  of  Pc  , 

including  fact-  I 

In  Ms  travels,  '■' 

tlons.     Tbcy  r.  t 

of  Ihc  country  ;.  1 

condition,   iw   goviv  c 

tcligioiu,  and  the  ivr  • 

of  oriMiOMtT  work  tb«r«.     Ui:  ; 
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valoo  of  our  diplomatic  representation  there 
uoder  Mr.  Bcnjaniin,  we  are  informvd  that 
"it  could  not  bo  olhcrwiM  than  that  the 
arrival  (In  June,  1883)  at  the  capital  of  a 
legation  of  the  United  States  fihonid  create 
in  the  mind  of  the  Shib  and  of  the  ofBecrs 
of  the  Pcreian  Government  a  greater  inter- 
est in  America  and  Americans.  The  mis- 
in  a  position  to  reap  the 
lis  interest,  and  the  minister, 
in  the  brief  period  of  bis  residence  in  Tehe- 
ran, was  able  to  secure  for  them,  from  the 
Persians,  some  valuable  concessions." 

OrruxBs  or  Gtot/Nir.  An  latroduotton 
to  the  Science  for  Junior  Students  and 
General  Readers.  By  Jamcs  Geikik, 
LL.  D.,  F.  R.  S.  niustraied.  London : 
£.  Stanford.    Pp.  424. 

Ix  this  work,  as  in  the  "  Class-Book  of 
Oeologv,"  by  Archibald  Geikie,  noticed  else- 
where in  these  pogea,  the  plan  pursued  has 
been  first  to  thoroughly  acquaint  the  stu- 
dent with  the  various  agents  that  effect  geo- 
logical changas,  and  their  modes  of  action, 
and  only  then  to  pass  on  to  the  study  of  the 
different  gccjlogicol  systems.  The  first  half 
of  the  book  is  given  to  a  careful  investiga- 
tion of  the  work  performed  by  the  different 
forces  of  Nature.  This  is  di.scusscd  under 
two  heads,  viz. :  "  I.  Epigcnc,  or  Superficial 
Action  " ;  and,  "  II.  Hypogcne,  or  Plutonic 
Action." 

The  first  of  these  divisions  treats  of  the 
action  of  the  atmoii]>hqre,  of  water,  and  of 
plants  and  animals,  while  the  second  studies 
ti>e  action  of  the  subterranean  forces. 

The  work  done  by  terrestrial  waters  in 
effecting  important  changes  receives  due  at- 
tention ;  rain,  underground  water,  brooks 
and  rivers,  lakes,  each  is  con.-idcred  at 
length.  Two  chapters  are  devotod  to  the 
geological  action  of  ioe ;  another  to  the  in- 
fluoDoc  of  the  eca. 

A  review  of  the  part  performed  by  plants 
ud  animals  in  geological  changes  is  fol- 
lowed by  a  chapter  on  the  classification  of 
the  products  of  surface-action. 

The  second  division,  given  to  the  con- 
sideration of  subterranean  action,  embraces 
the  sahjeets  of  volcanoes  and  volcanic  prod- 
Dcta;  th><  miuoralogical  composition  of  vit- 
nxHis  and  crystalline  igneous  rocks;  tbeir 
pMaalogical  character;  movements  of  the 


earth's  crust ;  the  structure  of  rock-masses ; 
ore-deposits,  eta 

A  chapter  on  paluontologioa!  geology 
forms  the  introduction  to  historical  geology. 
The  divisions  here  made  are  four  in  num- 
ber :  the  primary  or  palaeozoic,  the  second- 
ary or  mesozoic,  the  tertiary  or  coiuozoic, 
and  the  quaternary  or  poBt4ertiaTy.  Each 
of  these  is  studied  in  turn.  Numerous  illus- 
trations are  given  of  the  fossils  occurring 
in  and  characteristic  of  the  different  peri- 
ods. In  fact,  these  Ulustrntlons,  together 
with  some  others,  inserted  in  the  first  part 
of  the  book,  constitute  one  of  the  great  at- 
tractions of  this  volume. 

Class-Booc  (fy  Geoloot,  By  Archibald 
GsnuE,  LL.  D.,  F.  R.  a.  Illustrated.  Lon- 
don: Macmillan  &  Co.  Pp.  616.  Price, 
t2.60. 

This  vohime  Is  intended  to  complete  a 
series  of  olucational  works  on  physical  ge- 
ography and  geology,  projected  by  the  au- 
thor  a  number  of  years  ago.  It  is  a  book 
written  by  the  light  of  experience  gained  in 
practical  teaching,  and  the  writer's  aim  has 
been  to  produce  a  work  that  should  awaken 
an  interest  in  and  love  for  the  science  of 
which  it  treats,  and  thus  incite  to  original 
study  and  rcicarch. 

The  book  \s  divided  hito  four  parts,  and 
embraces  a  consideration  of  the  materials  for 
the  history  of  the  earth,  a  study  of  rocks,  and 
how  they  tell  the  history  of  (he  earth,  an  ac- 
cnimt  of  the  crust  of  the  globe,  and  a  care- 
ful analysis  of  the  geological  record  of  the 
history  of  the  earth. 

Theinfluenccof  the  atmosphere  in  changes 
affecting  the  surface  of  the  earth,  and  the  ef- 
fects produced  by  water,  under  various  condi- 
tions, take  up  the  first  few  chapters.  These 
are  followed  by  an  essay  on  "  ice-records  " 
— a  history  of  the  glacial  epoch — and  then 
comes  an  Interesting  description  of  bow 
phinti  and  animals  inscribe  their  reoords 
In  geological  history. 

In  discussing  the  more  important  ele- 
ments and  minerals  of  the  earth's  crust, 
brief  reference  is  made  to  the  mode  of 
occurrence,  formation,  and  properties  of 
each,  and  the  crystalline  form  and  the  ori- 
^n  of  crystallized  minerals  are  carefully 
studied.  Under  the  head  of  "  The  more 
Important  Rocks  and  Rock  Structures"  i* 


POFXILAR  SCIENCE  MONTHLY 


BB^  be  letncd  "the 
Ubdi  af  dM  imtK,"  noeire  the  ihaic 
•f  altMdMdM  their  laiportiHet  and  »« 
*rihd  M  ladtotfag  faau  chugfaingv- 
cguplijr,  fcnav  ociiilitiuua  of  dimale,  and 
Ike  chitMda^eal  ■aqoeaee  of  geelogioel  for- 


'Rae  reat  of  tbe  book  \t  gim  to  the 
■tody  of  the  nudn  diriaiuns  of  tbe  geologi- 
eU  record — tfamt  i*  to  8*7,  to  1  »}r(teiiuuie 
rcTiew  of  the  stntiSed  furmatioaa  of  the 
outb's  emit. 

An  eppeadix,  fomUhiag  en  outline  of 
the  daasfieaxSon  of  the  regetiiblc  aad  the 
animal  kingdom  «iU  prore  conrcnient  for 
refrrenoc,  and  the  many  illastrntioni  cm- 
bodied  in  the  text  of  the  rolumo  will  he  a 
welcome  ud  to  the  student 

Tmc  WiAiTB  or  norsmoLDe.  Bj  J.  T. 
Dawfok.  Oxford  (England):  At  the 
Clarendon  PreM.    Pp.  868. 

Tats  is  cssentialh  a  book  00  politicil 
economy,  the  substance  of  which  was  first 
pot  together,  more  than  twenty  years  ago, 
by  way  of  using  the  experience  of  a  man  of 
business  in  the  education  of  bis  children. 
It  was  aflvnrard  recast  and  delivered  as 
lectures,  and  then  printed.  Having  become 
out  of  print,  it  has  been  entirely  rewritten, 
as  a  text  liiiok — and  with  especial  reference 
to  some  of  tlie  economic  questions  of  the 
day.  Tbo  principles  of  the  subject,  in  its 
severol  departments,  arc  presented  in  brief, 
point<'d  paragraphs,  which  are  often  short 
enough  to  be  maxims.  Considering  the 
oltiiiition  of  workmen,  the  author  deplores 
BuhJMMion  alike  to  capiul  and  to  the  tradr«- 
union;  and  adrlsei  workmen  to  trj'  tomakc 


IliiWtlTW  liidepaadent  \>j  getting  a  \ 

•bead.    This  is  not  beyundt 

far  Ihonsandw  of  tho  otaae  era  lUly 
paying  the  price  of  it  frooi  nuxni  dmn 
•hoOy  from  weekly  wagea. 

Ttkixki.  TBAixisa.  The  Solution  ot  Sedal 
and  Industrial  Problemi.  By  Ciuua 
U.  Boax.  inustratcd.  Mew  Yotk: 
llarper  &  Brotiwrs.      1884. 

Tm  contems  of  thid  roluiuc  ate  biid^ 
mnmarixcd  by  the  author  as  conalstiag 
flnt,  of  a  detaile<t  description  of  tlie  ^v>- 

laboratory  clo^s  processes  from  th*  Int 
to  the  last  in  the  three  years'  eoose 
cf  study  at  the  aiica^  Manual  TraialBf 
School.  The  second  dirisjon  is  "on  ct> 
hauatirc  argument  n  ptntfrioH  and  a  fat- 
liori  in  support  of  the  ptopoeitioa  that 
tool-practioa  is  highly  promotire  of  iotei- 
lectiial  gitiwth.  and  in  a  still  greater  1 
of  the  up-building  of  chamctcr."  The  1 
division  deals  witli  the  liistory  of  dt 
ti»D  as  related  to  methods  of  cdncntlon,! 
in  the  fourth  part  the  Lisiory  of  __,^ 
training  as  an  educational  force  is  btlety 
presented. 


ion  that 
of  iotei-     I 
■r  dtgrcc   J 
rhetf^H 


By  Tbovos  a.  ikxrax 
Charles    Scribnet't  Hoot. 


CoLOB  Sitmiis. 
New  Tork: 
Pp.  227. 

A  Dooc  of  stories  ot  artist-life,  to 
an  allegorical  air  is  given  by  tbe 
bearing  the  name  of  artisu'  colon.   Aeoord- 
ing  to  its  motto,  the  book  ia  witfaoot  noial 
or  purpose,  but  "  whichever  way  you  look" 
hi  it,  "you'U  only  find — a  pair  of  loren." 

A  Popular  IIistort  or  A?niostnrT  pnnra 
TH£  NiKiiKE>TH  CrsrriHT.  By  Aans 
M.  Clshkk.  New  Vork :  Hamnllan  A 
Co.     1886.     Pp.  468.     Price,  $4. 

"The  present  volume  d"  '■■»» 

to  be  a  complete  or  exhau^  .if 

astronomy  during  the  period  cuvtivU  liy  It 
Its  design  id  to  present  a  view  of  tlM*  prng' 
rcss  of  celestial  sdcnet*  on  its  mnrt  cfaarw- 
tcristic  side  since  tlie  time  of  Ileisehel.'' 
These  words,  taken  fn>m  the  prcfaoB,  cleari/ 
present  the  scope  and  aim  of  the  beak  be- 
fore us. 

The  introduction  refers  briefly  to  tbi 
three  kinds  of  astronomy  diadagnisWd. 
Tbo  fltat  of  these  U  known  as  obseiiirtaml 
or  prnctioil,  the  scoond  Is  caliod  p««lt» 
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Onal  or  theorrUcal,  ind  wm  founded  b; 

XewUin ;  and  the  thii-d  i«  best  described  by 

he  term  physical  uui  descriptire  astronomj. 

I  tbort  alcetcb  li  gircn  of  tiie  progress  of 

science  during  the  uightcenth  century, 

I  Uic  rapid  adrnncc  during  the  niDcteenth 

Mntury  \a  broadly  outlined. 

The  book  is  divided  into  two  part«.    The 
of  these  treats  of  the  progress  of  a«- 
pmy  during  the  first  half  of  the  nine- 
I  oeuiury,  the  second  is  derotod  to  the 
i  made  in  recent  years.     The  chap- 
ters iu  I'art  I  embmce  the  foundation  of 
Icreal  astronomy,  progress  of  sidereal  as- 
aomy,  progress  of  knowledge  regarding 
fun,  planetary  diecorcrics,  comets,  and 
■trumcntal  advances. 

11  discusses,  among  other  topics, 

ndation    of    aatronoiuical    physic.?, 

iions  and  tlieorios,  recent  solar 

Ctroscopio  work  on  the  sun,  the 

•(■tare  of  the  sun,  planets,  and  satel- 

,  recent  comets,  stars,  and  ncbulx,  and 

thods  of  research. 

It  ha<i  t>een  the  intentioa  of  the  author 

the  materials  needed   from   the 

authorities  whenever  possible,  and 

Urge    number    of    references    given 

ooghout  the  work  will  prove  of  great 

kluc  and  assistance  to  students. 

Considerable  attention    has  nlto   heca 
dd  to  the  biography  of  the  more  eminent 
prkcTS  in  this  field,  and  the  story  of  the 
•  of  many  of  these  men  strikingly  enforces 
I  lesion  that  great  results  may  be  reached 
I  under  the  most  dlsoouroging  circum- 
by  honest  devotion  to  the  work  in 
banil,  Joined  with  tenacity  of  purpose. 

Foaoia  aicd  Facrr-OnowKas.  By  Abbot 
KmrcT,  of  Kinneyloa,  tian  Gabriel,  Cali- 
fornia.    Pp.  fi. 

This  is  an  address  which  was  prepared 
niad  at  the  Caliromia  Fruit-Growers' 
horrntiKn,  by  request  of  the  8tat»  Board 
Uorlicultural    Commissioners.    It  pre- 
Bte  the  damage  which  has  been  produced 
consequence  of   the  destruction  of  the 
est*  in  different  parts  of  the  world.     Ac- 
npanyinj;  Uis  address,  Mr.  Kinney  sends 
article  on  "  Floods  and  Fires."  in  which 
I  gives  the  matter  a  local  application,  cx- 
biting  the  injury  that  has  been  wrought 
til*  nelghtiorhood  of  his  own  home  by 
forest  destruction,  and  shows  that  more  of 


th«  same  kind   may   be   anticipated   from 
cuntinued  progress  io  the  wasting  work. 

ClBCCLARS  or  IdroKMATION  Or  TBI  BcRIAD 

or  EntcATioii,  188tt.  No«.  8  and  4. 
Wiisiiington :  Government  Printing-Of- 
ti«e.    I'p.  hi  and  M. 

CnunTLAB  No.  8  is  a  review  of  tite  Re- 
ports of  the  British  Royal  Commissioners 
on  Technical  Instruction,  with  notes,  by  the 
late  (Hiarlcs  0.  Thompson,  of  the  Rose  Poly- 
technic Institute,  Terre  Haute,  Indiana. 
Xo.  4  is  on  account  of  the  organization  and 
statistics  of  education  in  Japan. 

^^aT^>  Statm  Gotirnms.tt  PrDticiTioKS. 
Monthly  Catalogue.  Vol.  I.  No.  It. 
Washington,  D.  C. :  J.  H.  Hickcox.  Pp, 
(of  the  volume)  'iv'i.    Price,  $'i  a  year. 

It  is  believed  that,  in  the  volume  of  the 
Catalogue  now  completed,  do  Government 
publication  of  the  year  has  escaped  notice. 
The  number  of  publications  mentioned  is 
approximately  given  at  three  thousand.  A 
copious  index  is  provided.  The  Catalogue 
will  be  continued,  though  the  subscriptions 
to  it  have  not  yet  been  flattering. 

The  Liri  Attn  OiNirs  or  Gomn.  Edited 
by  F.  B.  Saxborn.  Boston :  Ticknor  4 
Co.     Pp.  4o4. 

This  volume  is  composed  of  the  lectUPBi 
on  Goethe,  or  rather,  those  of  them  which 
were  available  for  publication,  which  were 
delivered  at  the  Concord  School  of  Philoso- 
phy in  July,  183n.  The  list  includes  Icct- 
ores  on  Goethe's  youth,  by  Professor  H.  8. 
While;  his  self^mlture,  by  John  Albec ; 
his  Tltanlsm,  by  Thomas  Davidson  ;  Goethe 
and  Schiller,  by  Rev.  C.  A.  Bartol ;  Goethe's 
"  Miirchcn,"  by  Rev.  F.  II.  Hedge;  his  rela- 
tion to  En!;lish  literature,  by  F.  B.  Sanborn  : 
"  Goethe  as  a  Playwright,"  by  W.  0.  Par- 
tridge  ;  "  Das  Ewig-wcibllche,"  by  Mr.  E,  D. 
Cheney ;  "  The  Elective  Affinities,"  by  8,  H. 
Emery,  Jr. ;  "  Child-Life  as  portrayed  by 
Goethe,"  by  Mr.  0.  K.  Sherman;  "History 
of  the  Faust  Poem,"  by  D.  S.  Snider;  "  Goe- 
the's Women,"  by  Mrs.  Julia  Ward  Howe  ; 
and  "  Goethe's  Faust,"  by  W.  T.  Harris.  To 
these  arc  added,  as  an  introduction,  an  ac- 
count of  the  Goethe  Society  and  the  Goetht 
Arcluvcs,  and  bibliography  of  Goethe's 
works,  of  works  on  Goethe,  and  of  papers  on 
Ooetbe,  and  two  portraits  of  th«  poet. 
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\a  Afacbi  Caxpaiss  is  ths  Siiula  TLa- 
DKi.  Bt  Johx  G.  Bouujl  Xev  Totk : 
CluTUsScribiieriSoaa.  Pp.113.  Price, 

This  is  a  ipiriicil  and  TCfr  inteiestiiig 
account  of  the  e^iedilioii,  imler  General 
Craok.  in  punait  of  the  ho«tile  Chincahtu 
Apaches  in  the  spring  of  1SS3.  lu  por- 
poae  is  simplj  to  oatUne  some  of  the  diffi- 
colties  aneniing  the  solation  of  the  In- 
dian qoestiun  in  the  Soothwest,  and  to  make 
known  the  methods  employed  in  conducting 
campaigns  against  sarages  in  hostilitr. 
The  author  make*  it  understood  that  for 
the  better  accomplishment  of  this  object  he 
has  submitted  an  nnmntilated  extract  from 
his  joomal  kept  during  the  vbole  period  in- 
Tolred.  The  record  baring  been  kept  in  a 
•trie  free  from  literary  affectations,  pre- 
sents fictoiesqaelj  the  life  of  the  cam. 
paign.  The  illiistrations,  showing  the  cos. 
toms  and  arts  of  the  Apaches,  add  much  to 
the  Talne  of  the  book. 

Jobs  Cabot's  LAXDrAU.  nc  1497  akd  tbi 
sm  or  NoRumcoA.  By  Ebxh  Nortoit 
HoEsroRD.  Cambridge  :  John  Wilson 
&  Son.    Pp.  89,  with  Haps. 

JoB5  Cabot,  in  1497,  came  upon  a  spot 
somewhere  In  Kew  England  which  he  called, 
after  the  designation  given  by  the  Indians, 
\onimbega.  The  French  afterward  built  a 
fort  called  Norumbega,  on  a  river  of  the 
same  name.  The  site  has  since  been  lost, 
but  has  usually  been  assigned  to  the  banks 
of  the  Penobscot,  although  for  rcapons  not 
judged  sufficient.  Mr.  Horsford  bcHeves 
that  ho  has  found  both  Xorumbcgas — Ca- 
bot's on  Salem  Neck,  and  the  French  fort  and 
town,  on  Charles  River,  between  Riverside 
and  Waltham,  Massachusetts,  where  he  dis- 
covered the  remains  of  the  fort.  If  the 
first  determination  is  correct,  Cabot  is 
proved  to  have  preceded  Columbus  in  the 
discovery  of  (continental)  America. 

Bdort  or  THi  SHTrRsonAH  IssnTrnos  tor 
1884.  Washington :  Government  Print- 
ing-Offiee.    Pp.  90S. 

This  volnme  contains  the  usual  official 
reports  of  the  proceedings  of  the  Board  of 
Regents,  of  the  Executive  Committee  on 
flnsndal  affdra,  and  of  the  secretary,  giv- 
ing an  aoeoimt  of  the  operations  and  con- 
dition of  the  Inititutio&  for  the  year  1884, 
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The  IHietecntb  C«ntirj  Clnb.  — The 
Nineteenth  Century  Club  has  completed  its 
fourth  season  of  lectures  and  diseoursea 
with  undiminished  Intercut  on  the  part  of 
its  constituency.  The  organization  has  been 
true  to  its  idea  of  securing  the  presentation 
of  all  sides  of  iuiportaut  questions.  Be- 
sides its  social  snccess,  its  general  intellect- 
ual and  moral  influence  has  been  salutary. 
Id  the  discussions  just  concluded  the  con- 
scrvative  side  of  thought  has  been  repre- 
sented by  the  Rcr.  Mr.  Bawds,  Rct.  Will- 
iam Lloyd,  Rev.  Dr.  Edward  McGIynn,  Presi- 
dent McCosh,  the  Hon.  C.  M.  Dcpew,  F.  B. 
Coudert,  and  President  Porter  as  leading 
spealccrs.  Tho  views  of  President  Eliot,  of 
Harvard,  were  controTcrtod  by  President 
Porter  and  Dr.  McCosh.  President  Porter 
also  had  a  discussion  on  "  Evolution  "  with 
Professor  E.  S.  Morse,  of  Salem,  and  Pro- 
fessor H.  Newell  Martin,  of  Johns  Hopkins 
University,  but  his  address  took  up  so  much 
of  the  evening  that  the  other  side  had  no 
opportunity  to  be  beard  with  corresponding 
fullness. 

New  Light  en  «ArbUratl«a  tnd  Con* 
cllIatlOB." — Much  has  been  written  on  the 
supposed  labor  question  which  the  events 
of  the  last  six  months  have  made  obsolete. 
Of  this  kind  is  a  large  part  of  "  a  plea  for 
arbitration  and  conciliation,"  as  embodied  in 
a  pamphlet  on  "  Labor  Differences  and  their 
Settlement,"  by  Mr.  Joseph  D.  Weeks,  of 
Pittsburg,  which  has  been  sent  ua,  bearing 
the  imprint  of  tho  .Society  for  Political  Edu- 
cation. If  workmen  were  always  the  gen- 
tle, much-enduring  lambs  that  this  author 
assumes  them  to  be,  there  would  be  a  place 
to  make  tho  peaceful  ways  of  settlement 
between  them  and  their  employers  which  he 
suggests  the  rule.  But  where  can  nrbitra- 
ition  and  conciliation  come  in  in  such  cases 
as  tho  New  York  Steam-neating  Company 
and  the  Gray  and  the  Landgraf  boycotts, 
and  the  Texas  Pacific  and  Third  Avenue 
and  Lake  Shore  Railroad  strikes  and  their 
attendant  "tie-nps"?  These  events  have 
cast  a  new  light  on  the  matter ;  and  those 
writers  who  are  advising  employers  to  sub- 
mit the  control  of  their  concerns  to  outside 
organizations  and  are  asserting  the  eqaal 
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r^Ui  Willi  eBUitcrew  to  "dctcnaiM''  of 
acB  «lio  mn  nadi;  to  ttnanf  the  caWdiib- 
1^  tfit  does  Mt  diMhugB  iu  BOit  Iiid»- 
M  kaari*  or  o*criook  Uw  traasgfeMiaBS  «f 
in  nfaMifBl  OMB  at  (hrir  bid,  «U1  hare  to 
glMi  ia  the  badkpOMd  Iffl  workmen  baT« 
lacMd  tbB  dttta  Ikcy  o««  to  on*  uioiber 
■■Itondct;.  > 

ni  t'FNiU'f  «f  Snk-CalUn.  — Wa 
^MtAtA  an  krtkle,  ImA  monUi,  entitled 
"  Aa  bpcriacBt  ia  Sak-CBltore,"  in  aliicli 
Ik*  vrttat  I— In  U  ^my  aiipkrait  that  U>e 
fewiMM  te  lUt  aoMtry,  CTCB  when  coo- 
4MMd  «iA  Ike  MMtt  r*'""«^'"g  care,  ia 
Ikikf  la  |MRe  aafiki^g  bat  a  payiog  Tent. 
■«^  ■«•  ia  toara  taatfaaBy  to  Uie  nme 
aftaL  6«to  a  uaianiia»lml  of  the  **  Chi- 


'  Bad  I  a  pen  of  fire,  and 
Aa  ak*  far  a  awoO,  n4  emld  I  At  od  the 
■lilgi  of  ibe  atei,  I  voald  at  once  atart 
«a  toy  'aiariM  «(  ■arey,*  aad,  Msaring 
Am^  *V*a*  ^*ai  w  Mae  Boaqnchaima 
la  ihttoishtr  PadUki,!  ««iU  inactibe  in 
■y  ge>a  iaiaaialaft  lettoo  aeroaa  oat  land, 
aefcrdy  alma!*  I 
I  vpeak.  I  toed  it  to  per- 
Iha  OHMl  aaapicfaiui  and  ex- 
riib 
at  band  tor 
(*  nrft  haadred  deOara  in  the  six 
iuai'»4  ttt  aMcad  to  the  'crop.' 
^tkKj  ■Hat  «(  a  mailcet  for  the 
,  «iA  a***^  aanooading  the  most 
■y  iM^ea  vera  hi^— but  it 
I  a  dMfd  laai  <tf  time  and  laaaey  and 
It  dt  Mdtd  hi  jnat  forty-Sre  cents 
««(lk«(«aeaaa*!  I  know  bov  plausible 
h  liaki  aad  Hada.  I  knov  tko  induce- 
aaMi  Md  «al  by  riIk-«Qltiu«  a&socUtiona. 
1  kaa*.  taa^  thai  «be  vbole  thing  is  as 
«a^MJ>  a*  a  kal  yaat**  bird^est,  and  I,  who 
kav*  ba«a  aa  aiawly  *  bomed,'  would  fain 
caadaa  athiw  about  going  near  the  fire." 
IWBaaioa  Dccald"  lakat  the  aamo  view, 
aad  ii  aqaally  aaphatic.  It  saja:  "The 
>  abool  the  tnoner  made  by 
ot  iIm'  ci>untry  in  raising  nilk 
to  OS  cToiy  apring  in  an  Asjodatcd 
,  atattng  that  the  Agricultural 
t  h  dllHributing  (Ilk-worm  cgga  to 
laad  catbnsiastic  applicants.  Wlien 
I  are  ta^t  to  look  after  tlioir 
«^  Mitaiy  amtngaaents,  and,  like  tlui  in- 


doaMeoa  aat,  to  gamrT  f  ooi  f<x 
eaooa  appatitaa,  tfacn  tlic  >;i)~^tioa  "f 
tlkem  the  «ue  rort  fno  of  aom 
•iied  or  ban,  in  the  bopaa  of 
■ligllit  return  for  such  wordtloa  nal  tfbK 
may  be  eon8!d«rvd.  Cntil  the  hUitt  •( 
tliese  lielplrss  and  bongry  panpcs  sat  l» 
proTcd,  bowerer,  wa  advise  all  tiaae  «t» 
place  the  slightest  ralne  on  tlidr  tint  at 
patience  to  abun  tlio  isiiostry  (as  indaaliT 
it  is,  with  a  Tengeance  t)  aa  they  wmiM  li» 
adrice  of  a  quat^  adrcrtisoment.  A  ft* 
eggs  will  give  one  an  entertaining  aod  to- 
stractiTe  lesson  in  nntaral  tilstory ;  an  iiaeo 
of  eggs  will  lead  to  trouble  aad  rcudos  4 
spirit,  an  exaspetatiog  expcnditim  of  tia* 
anil  patience,  and  abaolMCly  no  rctan,tna 
for  the  rent  of  a  wood-cbad." 


I. 


ParsM  Ctatldrea. —  taal 

in  the"  Westminster  J.  hen  al 

ia  bom  in  a  Pursee  family,  the  exact  I 
of  its  appearance  is  recorded,  to  a  i 
On  the  sixth  night  of  its  life,  papvr,  | 
ink,  with  aontc  red  powder  and  a  < 
are  pUccd  at  the  bedside  of  the  child,  sd 
that  "the  goddess  who  pieade*  over  llw 
infant "  may  record  ita  deatiny.  lo  a  f r« 
days  an  astrologer — it  does  not  partlcalsfly 
matter  of  what  religion  be  may  b<>— it  Calltd 
in  to  cast  the  babe's  naiirity  fmni  the  c*i» 
fully  recorded  date  of  ii«  »>if«>i,  By  lh( 
light  of  this  sort  of  horoscni 
the  names  from  which  a  cbi< 
for  (he  chilli,  according  to  tlieir  allimty  vitll 
the  atars  that  were  in  the  asi^odant  at  the 
time  of  its  birtli.  The  Parsers  haTiag  •• 
fixed  surnames,  the  son  ailils  the  nam*  diss 
given  him  to  the  name  wbich  was  atmllarl; 
given  to  his  father,  dropping  the  gnodfs- 
thcr's  name  which  the  father  hod  tisaatA. 
If  he  be  nomerf  Ardwhir  an-l  '=-  '--'--t  was 
named  Framji,  he  Iwcomes  A  -.  mj!. 

If  his  child,  again,  bo  namoo  iv«i.uijt,  h* 
is  distingmsbed  as  Pcstanji  Ardost^,  and  Wa 
son,  in  the  following  generatloB,  mlghl  ba 
Johangir  Pertanji.  The  Pnn«y?«  piaiiuaia 
all  about  f  fsiaa  asl 

Iwensyof  Ii  ..teareal- 

wa;8  nianv  atnamsL 

Kurthcr  to  •  ■'  ent  itla*i 

become  cuatomary  to  take  as  an  alak,  < 
tinguiahing  snfflx,  the  aama  ot  a  manual 
Ing.    &>  wo  may  haw  Uannk^l  Kava*^  Bo' ' 
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tar,  or  U&oakji,  the  »on  of  Knvafji,  the  car- 
penter. At  Ihe  age  of  about  Kvcn  years, 
the  oliild  rt<oeiTes  the  investiture  of  tho  hol.T 
shirt  and  ginilc,  accompanied  with  oeretno- 
nieg  caluolated  to  iniprcss  him  with  the  so- 
lemnity of  the  act,  among  which  a  hia  recital 
of  tliv  oiiofossion  of  faitli  in  the  Zoroa«<trian 
ri'H;;i<>o.  The  mdaraK,  or  holy  ohirt,  is  a 
lif^ht,  short  muslin  garment,  worn  next  to 
the  body ;  the  kot(i,  or  holy  girdle,  is  a  thin 
woolen  cord  of  scvcniy-two  threads,  passed 
thrice  rouad  the  waist  and  tied  with  four 
knots.  The  wearer,  in  tying  the  first  knot, 
declares  his  belief  in  the  doctrine  of  the  one 
Ood,  and  at  the  second  knot  his  faith  in  Zo- 
roaster as  the  true  prophet.  In  tyin;;  the 
last  knot  he  says,  "  Perform  |;ood  actions 
and  abstain  from  enl  ones."  It  is  his  duty, 
us  soon  as  be  has  riiicn  from  sleep,  to  put 
oa  his  kotli,  wash  his  hands,  and  put  wood 
on  the  fire.  The  astrologer  has  no  place  in 
the  ceremony  of  inrcetituro,  btit  he  presides 
over  the  arran(;cmcnt  of  marriages,  which 
lake  place  early  and  usually  between  near 
ndatircs.  The  betrothal,  the  astroloircr  bar- 
ing pronounced  the  signs  favorable,  is  made 
complete  by  the  mere  exchange  between  the 
parents  of  new  drosses  for  ttie  boy  and  girl. 

Orlftn  sf  Canwr, — Dr.  0.  Percy  Dunn, 
of  the  West  London  Hospital,  who  has 
given  attention  to  the  study  of  cancer  and 
the  investigation  of  the  causes  of  its  in- 
crease in  civilized  countries,  controverts  the 
opinion  that  the  di!iea.<>e  is  hereditary.  Tlie 
fad  is  admitte<l  that  cancer  appeal^  fre- 
quently consecutively  in  certain  families, 
bnt  this  is  not  considered  sufficient  of  itself 
to  constitute  an  hcre<litary  quality,  while  all 
the  other  charactcrintic'  of  hereditary  dis- 
caM  are  absent  It  fails  to  fulfill  Quatre- 
ftges^s  definition  of  the  hereditary  quality,  of 
becoming  an  agont  of  variation,  and  trans- 
mitting and  accumulating  the  modifying  ac- 
tions of  the  conditions  of  life.  But,  while 
oaaocr  is  not  transmissible  as  a  disease,  tho 
predisposition  to  It  may  be  inherited.  Tho 
t«nn  pre<)isposition  is  vogue  and  hard  to 
dcfioo,  but  may  be  described  generally  as 
"  tho  shadow  of  a  disease,  as  a  disease  with- 
out its  substance — the  reflertion,  as  it  were, 
in  Ihe  offi^pring,  distinct  from  the  repetition 
of  tha  morbid  types  common  to  one  or  both 
pBicntL"   Tho  fitrungsft  element  in  the  pro- 


dnclion  of  cancer  is  oge,  and  it  is  most  like- 
ly to  appear  between  the  thirty-fifth  or  for- 
tieth and  the  sixtieth  years.  The  disease 
may  al:M>  be  regarded  as  climatic  or  racial, 
prevailing  most  in  the  English  climate  and 
among  the  English  people.  It  prevails  most 
largely  among  women,  and  of  them  most 
with  those  who  hove  had  chiMren.  It  is  so 
prominently  a  nervous  di.«oase  that  Dr.  Dunn 
gives  bis  assent  to  the  opinion  that  it  may 
be  and  often  is  provoked  by  nervous  shock, 
lie,  therefore,  recogniios  the  expediency  of 
preventing  persons  of  middle  age  from  be- 
ing exposed  to  such  shocks.  In  this  rela- 
tion to  the  nervous  system,  which  is  so  try- 
ing in  oor  busy  age,  is  perhaps  to  be  found 
the  reason  of  the  rapidly  accelerated  in- 
crease of  cancer  which  has  been  lately  re- 
marked upon  in  England. 

The  Klng-€rab  In  New  ICattrs.— Quite 
a  sensation  was  stirred  up  among  the  fisher- 
men of  San  Francisco  on  the  2Sth  of  May 
by  the  discovery  of  what  was  supposed  to 
l)c  a  new  crustacean.  The  creature  wa8 
taken  in  the  waters  off  the  Farallonc  Islands 
by  Captain  Comilio,  who  was  fishing  there 
in  his  smack.  When  seen  by  some  mem- 
bers of  the  United  States  Geological  Sur- 
vey, the  "  new  crab "  proved  to  be  an  old 
acquaintance,  the  Limulwi  FnliiphemiUy  so 
common  in  the  waters  of  the  Eastern  coast, 
where  it  is  known  as  the  king-crab  on  ao- 
oount  of  its  great  size,  and  the  horse-foot 
crab  because  of  its  form.  The  living  genus 
Limultti,  if  we  reject  two  doubtful  forms, 
has  but  three  species — our  own  L.  Poiypht- 
rmu,  tho  L.  molticeaniu  of  the  Spice  Islands, 
and  L.  rolunilicaujwi  of  the  Chinese  and  the 
J.'ipanesc  woters.  Geologically  considered, 
tills  strange  creatnre  has  the  highest  an- 
tiquity of  any  of  the  crustaceans.  And  its 
place  in  nature  is  a  problem  of  profound 
difficulty.  Dr.  Samuel  Lockwood,  so  long 
ago  as  1SR9,  showed  that  in  form  the  larval 
Limulu-1  was  identical  with  the  trilohite. 
Since  then  cmbryotogical  and  anatomical 
study  h.is  shown  that  the  animal  is  not  a 
crab,  and  it  is  now  even  doubtful  which  it 
favors  most,  the  position  of  an  aquatic 
scorpion  or  an  aquatic  arachnidnn;  for  it 
really  seems  to  hnve  structural  elements  of 
both  the  spider  and  the  scorpion.  It  is  also 
Interesting  to  know  that,  while  the  Irllobite 
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succumbed  to  peolopic  cauae«  and  became 
extinct,  Liinulii<i  surrire^l  ihc  mo."!  oCuppD- 
dous  changv-j  of  land  and  sea.  Whatever 
llic  species  of  the  San  Francisco  fpeciroen 
iiukT  be,  aa  the  fir^t  one  taken  in  the  Pacific 
waters  it  is  liighly  intcresling.  But,  sup- 
posing the  specimen  to  be  correctly  deter- 
mined aa  the  species  I'oltipJianm,  that  be- 
comes a  fnet  of  very  high  significance. 
Although  our  Eastern  king-crab  surrired 
the  subsidence  of  targe  land  areas,  and  the 
l<K^alir.ing  of  new  seas,  it  was  shut  into  a 
very  circumicribed  habitat  —  the  eastern 
waters  of  the  North  Atlantic  and  the  AVcst 
Indies,  and  not  even  found  in  South  Ameri- 
ca. In  a  word,  it  is  an  Atlantic  form,  and 
in  its  new  hnbitot  furnishes  a  fact  as  re- 
markable as  if  an  African  lion  shouii!  be 
discovered  in  the  American  forests.  It  is 
olmost  a  certainty  that  its  appeariitice  on 
the  Pacific  coast  comes  of  an  occidental  in- 
troduction of  some  Limulus-cggs  at  the  time 
that  the  United  States  Fish  Conimisaion  in- 
troduced into  the  Califomia  waters  a  lot  of 
lobsters  taken  from  the  East,  as  an  experi- 
ment in  stocking  the  Pacific  coast.  This 
was  seven  or  eight  years  ago.  The  above 
fact  is  another  illustration  of  the  faunal  and 
floral  distribution  brought  about  by  man, 
often,  as  in  this  instance,  by  sheer  accident. 
In  the  parlance  of  geologic  time,  it  is  a  cer- 
tainty that  all  plant  and  animal  forms, 
however  restricted  their  habitats  in  Nature 
may  be,  if  they  will  bear  acdimatiung,  will 
soon  become  so  co.i>mopolilan  that  their  his- 
tory as  indigenes  can  only  be  obtained  from 
librorios,  where  their  life  records  shall  be 
found  as  the  published  work  of  the  natural- 
ista  of  to-day. 

EdBfation  and  Criae.— The  London 
"  Spectator  "  remarks  that  the  old  idea  that 
education  would  of  itself  extirpate  criinc 
has  gradually  been  dissipated  by  experience. 
"  It  was  a  foolish  idea  a  priori,  for  there  is 
othisg  in  the  mere  development  of  int«lli- 
'geoce  to  remove  the  original  causes  of  criroe 
or  to  cure  cither  mnlicc,  or  lust,  or  greed; 
and  it  died  away  l>cfore  the  cvidenoe  that 
education  rather  elmnpca  Ibc  form  of  some 
kinds  of  criminality  than  extinguishes  crimi- 
nality itself.  Tlie  educated  man  swindle* 
when  the  boor  would  steal,  but  the  instinct 
of  thierishncss  is  the  same  in  both,  while 
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greet]  is  slightly  Incm  '  loatloo." 

it  dues  not  even  make  si)  i^ant,Utt 

"  the  new  Anarchist  faction,  wiiich  rrjccta 
all  the  ttachins,  not  only  of  history,  but  of 
the  commonest  facts  of  experience,  and  era 
the  conclusions  of  arithmetic,  is  led  by  (d*. 
cnted  men,  sometimes  of  high  inteUoetnal 
attaiiunents."  li.  Elis^e  Bcdux,  antbor  of 
most  delightful  and  learned  pngrspldcd 
liooks,  is  an  anarchist ;  Prince  KnpolUmt 
who  counsels  the  destmction  of  society  by 
force,  is  a  man  of  unusual  cnltivation ;  Ut. 
II)-ndnian,  who,  while  he  dimlaims  anardi- 
ism,  BTOWB  a  desire  to  seize  all  capita],  equal- 
ize all  men,  and  compel  all  i»  Inbor,  tt  a 
graduate  of  London  Ci.'  :id  mooy 

of  the  cosmopolitan  rr\  •  are  mts 

familiar  with  tnony  literatures.  We  htm 
further  been  told,  time  and  again,  and 
still  told,  by  the  adrooatcs  of  (mpular 
cation,  that  that  would  be  in  itself 
guarantee  for  social  order.  Education  ha* 
gone  on  diSiisiog  its  benefits  among  lar^ 
proportions  of  mankind  ;  and  now  wbilfN'rw 
England,  Scotland,  and  PruMJA,  fonnarly 
among  the  most  educated  states,  vciailw 
the  most  orderly,  there  are  in  Genuaoy  Bve 
hundred  thousand  xtcialists  "  ;  and  "  all  over 
the  Western  world,  distX)Uteiit  with  the  ut- 
der  of  society,  especially  upon  points  whidt 
can  not  be  altered,  appears  tij  grow 
and  more  violent."  Thus,  while  tii 
may  still  give  as  much  in  the  enij.  "  the  ^4 
enthusiastic  hopes  from  it  were,  aj  n-jmrds 
the  lime  of  their  fruition,  cvi :  rr. 

It  is  no  more  a  panacea  than  i,  lud 

the  good  it  does  is  nn  slow  to  develop  iuali 
as  the  good  that  raiii  does.  We  h«TS  all 
been  just  like  the  poor,  and  have  expected 
pleasant  results  too  soon,  and  fran 
decrees,  and  from  too  little  l»bor." 

Tnlts  tf   tlf  8«ouall«.  — Mr.  FJ 

James  has  given  an  aecotrat  of  an  exphW' 
tion  made  early  In  1$84  Into  IheSiMMiill 
country  of  East  Africa,  In  which  k» 
tratod  to  places  where  bo  v>«  tbo  Snt  i 
ropean  visitor.  Ttie  people  aeaoi  In 
ways  to  .'tppmocb  more  nearly  to  ih«  i 
Egyptians  than  any  other  African  rac»  wttk 
which  the  author  is  ac<]aalnlc<i.  Tb<tr 
swnnls  are  rt.nclly  like  those  usei!  by  the 
ancient  Egyptian*.  Rver/  SoombII  eanfat 
two  spears,  a  shield,  «nii  •  abiMt  award,  mk 
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the  allghtcst  differcnco  of  opinion  with  his 
neighbor  prompts  him  to  draw  hi.^  sword  or 
thrust  with  liis  rp»r.  But,  if  be  talccs  life, 
he,  or  his  tribe  for  him,  has  to  puy  a  boa^7 
fine  In  cameU.  The;  can  nearly  alwnjs 
show  sereral  wound:<,  nnd  arc  as  proud  of 
those  which  are  bcliind  as  of  those  which 
are  in  front.  Tiicr  can  nlpo  survive  tlio 
gravest  wounds,  and  pcootit  quickly  from 
injunes  that  would  surely  kill  a  European. 
They  have  quick  tempers,  wbich,  when 
aroused,  are  absolntelT  beyond  control,  but, 
if  they  ean  once  bo  got  to  listen  to  argu- 
ments, they  are  easily  persiuided.  They  are 
great  talkers,  and  every  new  plan  is  dis- 
mwrri  for  hours.  The  debaters  sit  in  a  cir- 
cle, and  divide  themselves  into  parties,  each 
appointing  a  s|x<kesroan  ;  and  he,  holding  a 
■tick  in  liit^  hand,  «ill  draw  intricate  goo- 
metrical  designs  in  the  sand  while  he  holds 
forth  on  the  subject  in  discus.'.ion.  They 
arc  keenly  Kim-iilivc  to  ridicule,  so  that,  when 
trouble  occurs  among  them,  it  is  only  neces- 
sary  to  raise  a  laugh  against  the  leader  of 
the  disturbance,  when  he  will  cover  his  face 
and  difiappvur  from  the  scene.  Mr.  James 
had  difficulty  in  getting  his  Somauli  escort 
to  aubmit  to  anything  in  the  way  of  a  leader. 
They  rebelled  when  he  undertook  to  put 
head-men  over  the  guard-squads ;  and  only 
the  sense  of  a  common  danger  when  they 
got  into  strange  parts,  and  a  threat  to  expel 
troableiomo  persons  from  the  camp,  would 
keep  them  in  order. 

Earthqitkes  In  Chins. — Dr.  Mactiow- 
an,  in  connection  with  a  record  he  has 
made  of  fifteen  very  perceptible  earthquakes 
that  were  observed  in  Cliina  last  year,  ro- 
markcil  that  three  classes  of  seismic  phe- 
nomena are  distinguishable  in  that  country, 
an  insular,  a  littoral,  and  an  Inland  einss. 
Frtrmosa  and  Hainan  are  both  centers  of 
seismic  actions  which  often  affect  the  main- 
land ;  and  a  considerable  agitation  of  the 
MB  has  been  observed  in  many  cases  of  For- 
iBonn  earthquakes.  The  Formosnn  earth- 
quake of  December  9lh  wos  the  most  vio- 
lent one  thot  foreigners  so  far  have  experi- 
enced ;  but  the  tall  and  slender  pagoda- 
towen  that  ndom  all  Southeastern  China, 
harlng  stood  for  centuries  unnffected  by 
canh-wavcs,  afford  evidence  that  the  shocks, 
thongb  frequent,  are  harmless.     Occasion- 


ally earthquakes  of  the  littoral  region  are 
followed  by  the  appearance  on  the  ground 
of  substances  designated  "  white  hairs  "'  by 
the  Chinese.  When  Dr.  HacOowan  first 
gave  attention  to  them  he  thought  they 
might  be  acicular  crystals  precipitated  by 
gaseous  action,  but  further  research  fcenis 
tu  indicate  that  they  are  not  mineral  but 
organic.  Three  foci  for  interior  earth- 
quakes  may  be  indicated,  two  of  which, 
Szcchuen  and  Shansi,  are  very  far  from 
volcanoes,  while  shocks  arc  often  reported 
from  them  as  continuous  for  considerable 
periods. 

1  New  not-Watrr  Cooking  Apparatn!*. 

— Mr.  Edword  .ilkinaon  hiis  invented  n  new 
process  and  a  new  apparatus  for  cooking, 
which  ho  gives  to  the  public.  The  appa- 
ratus is  operated  by  the  boat  derived  from 
a  common  keroseue-lamp  or  from  a  gas- 
burner.  The  theory  of  it  is  based  upon  the 
non-conducting  properties  of  certain  mate- 
rials with  which  the  oven  may  be  jacketed 
or  incased.  The  inventor  prefers  pine- 
wood,  which  he  forms  into  a  box  having 
walls  from  one  and  a  half  to  three  inches 
thick,  according  to  the  time  during  which 
heat  is  to  be  maintained  within  it.  This  is 
lined  with  metal,  to  make  it  water-tight. 
From  one  side  or  end  of  the  box  is  pro- 
jected a  metallic  tube,  starting  from  near 
the  bottom,  bent  so  oa  to  form  a  rectangle, 
and  returning  into  the  box  near  the  top. 
This  serves  the  same  purpose  as  the  pipes 
affixed  to  the  water-back  of  a  range.  In- 
side the  lined  box  is  put  as  much  water  os 
is  needed,  and  in  this  are  inserted  the  cook- 
ing-vessel or  ressels,  of  whatever  material, 
which  may  or  may  not  fill  the  box,  pro- 
vided about  half  an  inch  of  water  ia  left 
between  them  and  the  metallic  lining  of  it. 
The  whole  is  provided  with  a  safety-valve 
or  open  way,  to  let  off  steam  if  the  water 
should  boil.  The  box  and  its  contents,  in- 
cluding articles  to  be  cooked,  having  been 
arranged,  the  heat  of  n  kerosene-lamp  or 
gas  -  burner  is  applied  to  the  projecting 
pipe,  whence  the  heot  is  transmitted  to  the 
water  inside  of  the  box.  A  variotion  in  the 
construction  of  the  box  is  to  have  double- 
walled  linings,  with  a  space  of  about  half 
an  inch  between  the  walls,  through  which 
the  hot  water  may  drculate.    These  metallic 
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walla  arc  jacket<><l  with  asbestine  or  a 
mortar  made  of  di.itomaoeoug  earth — "  fo6- 
cil  maal," — uad  then  Incased  in  wood;  but 
the  process  of  coolting  gc>e«  on  more  slowly 
in  this  appamtus  than  in  the  one  previously 
described.  By  throwing  a  woolen  covering 
over  the  apparatus  as  soon  as  the  cooking 
is  done,  the  food  may  be  kept  hot  for  a 
considerable  time.  As  no  craporation  takes 
place  within  the  apparatus,  the  cooked  food 
comes  out  of  about  the  same  consistency  ns 
it  went  in.  Allowance  must  be  made  for 
this  fact  in  the  preparation  of  the  dishes. 
Though  all  of  his  apparatus  has  been  crude 
and  his  efforts  moi^tly  tentative,  Mr.  Atkin- 
son has  had  excellent  success  with  most  of 
tho  dishes  he  has  cooked  in  it.  They  came 
out  as  well  cooked  as  in  other  api)ara(u!i, 
except  that  tlicy  are  never  browned.  He 
believes  that  his  invention  is  susceptible  of 
great  improvement  and  development.  He 
invites  suggestions  looking  to  those  ends, 
but  desires  that  all  improvements  belong  to 
the  public,  and  that  the  use  of  his  appa- 
ratus be  not  encumbered  by  any  patents. 
The  date  of  bis  communication  to  us  is 
April9, 1886.  Thenamcot  "The  Aladdin" 
has  been  given  to  the  invention. 

Orlrnta]  Carpets. — The  art  of  weaving 
— applied  6rst  to  goods  for  clothing  and  to 
hangings  and  curtains  for  the  tents  of  the 
pastoral  people — has  existed  in  the  East 
from  the  earliest  times.  The  designs  now 
used,  it  is  supposed  by  Mr.  Vincent  J.  Rob- 
inson— an  enthusiast  on  the  subject  of  Ori- 
ental design — in  a  lecture  on  the  subject  be- 
fore the  British  Society  of  Arts,  are  the 
same  as  were  in  use  in  tho  time  of  Abra- 
ham, and  probably  for  centuries  before.  A 
representation  of  weaving,  in  a  tomb  at 
Dcni  Hassan,  Egypt,  which  is  as  old  at  least 
OS  Abraham's  time,  shows  two  figures  at 
'work  at  a  loom  precisely  like  those  now  in 
asc  all  over  the  East.  Peculiar  and  dis- 
tinguishing patterns  marked  the  work  of 
each  tribe,  and  it  is  still  often  possible  for 
the  expert  to  determine  by  these  patterns 
the  di.xtrict  wlienoc  particular  carpets  have 
originated.  Floor-coverings  are  pictgrially 
indicated  in  the  pavements  of  tho  palace  at 
Nineveh,  where  the  design  of  tho  carpet, 
narked  by  an  inlaying  of  colored  tea.«er«, 
amc  a  part  of  the  |>ennancnt  pavement. 


Those  designs  are  the  tame  as  tbootof  i 
of  the  carpets  still  in  nsc  In  Syria.    Baby- 
lon was  an  important  center  of  oarpet-aam- 
factnring ;  but,  after  the   Roman  oaoqaot 
of  Persia,  all  the  goods  of  the  region  toolt 
the  name  of   Persian,  and   it   baa   lasted, 
The  history  of  carpets  in  India  can  not  b< 
traced  so  far  back,  because  of  the  ohsonliy 
of  the  sources  and  references ;  bnt  then  b 
reason  to  believe  that,  two  or  crm  thM 
thou.iand  years  ago,  the   Indians  bad  U> 
tained  a  higher  state  of  refinement  than  they 
now  possess.    While  sheep  producing  qaalt 
tics  of  wool  other  than  the  finest  abotmd  is 
various  parts  of  India,  the  very  finot  wool, 
called  put,  is  only  to  l>e  foimd  in  Turkistat, 
in  tho  undergrowth  which  appears  in  tbt 
cold  season.    The  fieece  is  shorn  and  the 
put  is  combed  from  ihi-  under  part  of  JL 
This  wool  is  used  in  the  ruylimenf  i>ba*!& 
Wool  of  similar  quality  is  grown  in  Afghan- 
istan and  Khorossan,  and  about  8hirai  and 
Kerman  and   Herat,    at    mountain-beigfati 
ranging  from  4,S(X>  to  T,COO  feet.    Bciidci 
the^e  wools,  camel's  and  goat's  hair  and  the 
hair  of  the  yak  and  the  ibex  are  employtd 
in  carpet -manufacture.     The  finest  of  iIm* 
is  the  pcihur,  or  hair  that  grows  clog*  (o  tb( 
body  of  the  goat,  which  is  procured  rhiad; 
in  the  mountains  of  Afghanistan.    Silk  iBO» 
easionnlly  used  in  Southern  India,  and  gins 
an  exceedingly  lustrous  effect  to  iha  pOsi 
A  carpet  in  the  Vincent  Robinsoa  OciDi^ 
tion,  made  entirely  of  tilk,  and  prohoUy  of 
the  sixteenth  century,  is  wonderful  M  a 
mere  piece  of  weaving,  having  four  han- 
drcd  stitches  to  tlie  square  inch.    The  oU 
carpets  were  colorwl — red,  with  kcrmai* 
madder  ;  yellow,  with  the  pomrgranate ;  wi 
blue,  with  indigo.    The  manipnUlioiiof  111* 
manufacture   consists   in   knotting  widi  I 
double  twijt  the  wool  forming  tho  pilti' 
the  carpet  firmly  upon  the  foundntinn.    Ths 
workman  sits  near  the  ground,  with  his  lott 
in  a  bole  in  front  of  his  work,  which  I* 
wound  upon  a  ruller  as  it  is  don*.    A  woik- 
man  can  make  five  or  8i:«  inflifi  *>r  tightc* 
of  the  coarser  kinds,  le  -  -r  kiodii 

per  day.   Mr.  Robinson  i  pnprvHcd 

witlt  the  seemingly  nacooadotis  ml  «p««iil 
artistic  gifts  of  tho  carpet*m*lcen,  aad  a^ 
cribes  much  of  thdr  succevs  lo  llirit  ahhar> 
rencc  of  novelty.  Indeed,  he  wo«id  Uk*  n 
make  "it  an  axiom  tlial  Sa  Sm  detiga  oovttq' 


POPULAR  MISCELLANT. 


573 


[  be  excluded.  The  real  carpct-icdas- 
Irr  of  tiie  Kaxt  Is  threatened  with  ruin  from 
lite  oompeiitioD  of  inferior  English  prison- 
irodc  and  the  introduction  of  modern  bo- 
Dollcd  improTcmentg ;  andthcmoderuSniyr- 
na  carpets  hare  bo  degenerated  "  as  even, 
in  Englnnd,  not  to  be  accounted  oma> 
mental." 

Life  •  History  sf  iMerlraa  SaallR.  — 
Snaitii,  according  to  Mr.  Binnejr's  niono- 
^ph  on  "  American  Land-Sbella,"  live  in 
IIm  foreat,  passing  the  greater  part  of  their 
Kres  Bheltered  under  the  trunks  of  fallen 
ti«ea,  larers  of  decaying  leares,  or  stonec, 
or  in  the  soil.  In  the  early  days  of  spriug 
they  come  out  in  companies,  to  sun  tbeni- 
tdre*,  and — possibly — to  malic  love.  Their 
tfgH,  which  arc  laid  when  the  weotlior  has 
t>eoome  favorable,  are  de|>08!tcd  in  bunches 
>f  from  thirty  to  fifty  or  more,  slightly  stuck 
iQgellier  without  any  order,  under  the  sbel- 
ler  of  the  leares,  or  at  the  sides  of  logs  and 
KODe«,  generally  at  as  great  a  depth  bc- 
AeaUi  the  surface  as  the  animal  can  reach, 
lad  are  then  abandoned.  This  act  is  re- 
pealed two  or  three  tiioea  during  the  season. 
|nie  embryo  can  be  seen  within  the  egg  in 
hro  or  three  days  after  it  is  laid,  and 
emerges  in  the  course  of  from  twenty  to 
thirty  days,  according  to  the  weather.  Tlie 
^oung  animal  gnaws  its  way  out  of  the  egg, 
md  makes  \U  first  meal  out  of  the  shell  it 
Ihu  JuM  left,  and  is  then  a  snail  of  al>out  a 
irhorl  and  a  half.  Out  it  grows  very  fast 
[t  begins  to  prepare  for  hibcrnatioa  at 
ibont  the  first  frost,  by  ceasing  to  feed,  bc- 
ioming  inactire,  and  fixing  it.<K!lf  to  the 
•ader  surface  of  the  substance  by  which  it 
li  llieltered,  or  burrowing  a  little  way  into 
IIm  soil.  The  aperture  of  the  shell  looks 
Ipirard,  and  the  snail  closes  it  by  forming 
t  glutinous  shell-substance  over  it  which  is 
aitled  the  cpiphragm.  In  this  condition  it 
icposcis  till  spring.  It  also  formn  an  epi- 
phngm  when  it  is  in  danger  of  being  dried 
ip  in'  long  droughts.  Snails  dislike  to  cx- 
pOM  themselves  to  the  sun,  and  arc  most 
lively  on  ilaiup  and  dark  days  and  at  night. 
the  American  species  arc  for  the  most  part 
tolitary,  and  in  this  rcjpect  di/Tcr  givotly 
from  their  European  congeners,  which  are 
leriel.  Thoae^  however,  which  have  been 
tuc«<J  from  Europe — and  they  nrc  not 


few — retain  their  native  habits.  The  ap- 
pendages which  perform  the  office  of  teeth 
for  snails  are  peculiar  in  structure  and  va- 
rious in  form,  and  they  do  good  execution 
on  whatever  eatables  the  animals  may  at- 
tack. The  slugs  are  snails  without  external 
shells;  are  more  nocturnal  in  their  habits 
than  the  other  snails;  and  are  seldom  visi- 
ble in  the  daytime,  though  there  may  be 
thousands  of  them  around.  They  do  not 
hibernate,  although  they  arc  partially  tor- 
pid in  cold  weather.  They  have  the  faculty 
of  suspending  themselves  in  the  air  by 
means  of  a  thread  which  thry  spin  from  ■ 
mucus  secreted  within  tbeir  bodies.  They 
have  also  the  power  of  secreting  at  any 
point,  or  over  tbo  whole  surface  of  their 
lx)dice,  a  more  viscid  and  tenacious  mucus, 
having  the  consistence  of  milk  and  nearly 
the  same  color — which  constitutes  a  fairiy 
valid  armor  of  defense  for  them.  It  pro- 
tects them  against  irritating  substances, 
against  corrosive  gascs,  water,  alcohol,  and 
heat.  Tliey  leave  a  trace  of  their  usual  se- 
cretion on  every  object  over  which  they 
pass.  This  secretion  appears  to  bo  neccs« 
sary  to  their  existence,  for  death  follows 
the  failure  of  the  power  to  form  it.  All 
the  species  are  exceedingly  voracious,  and 
feed  upon  plants  and  dead  animal  matter. 
Living  creatures  are  too  quick  for  them. 
They  do  much  damage  in  the  night  and  then 
retire  to  their  hiding-places,  leaving  the 
gardener  to  wonder  in  the  morning  what 
destroying  monster  has  been  working  among 
bis  plants. 

Aitoblography  of  aa  Indent  Cjclonf. — 
Mr.  John  T.  Campbell,  of  Rockville,  Indi- 
ana, has  described  in  the  "  American  Xatn* 
ralisl"  his  tracing, by  means  of  "  tree-gravea," 
of  the  course  of  a  cyclone  which  passed 
more  than  three  hundred  years  ago.  The 
date  of  the  storm  was  marked  by  noting 
the  age  of  an  oak  which  had  grown  on  the 
top  of  one  of  the  "  tree-graves  "  or  mounds. 
Its  course  was  found  by  inquiring  where 
other  "  tree-graves  "  had  existed  or  had  been 
observed  in  the  past,  ami  was  traced  in  a 
belt  about  a  thousand  feet  wide  for  fifteen 
miles.  The  "  tree-graves,"  as  Mr.  Campbell 
colls  them,  are  the  marks  that  indicate  where 
trees  have  been  blown  over,  and  consist  of 
a  depression  formed  by  the  pulling  up  of 
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the  pnmnil  by  tlj<  rooU  of  the  tree,  nod  a 
niiMiuil  on  tlie  iiilc  of  tlie  pit  toward  which 
the  tree  fell,  formed  of  the  earth  which  wM 
titui  pulled  up.  Tliey  are  commonly  called 
"  ludian  graves "  by  the  people,  and  arc 
ciippoeed  to  be  spots  where  Indian  burialu 
have  taken  place.  Where  they  are  numer- 
ous, 01  in  the  path  of  Mr.  Campbell's  cy- 
clone, tticy  arc  aupposcd  to  marls  the  place 
where  a  fierce  battle  hoi  occurred.  In  the 
wild  forcjt  these  marka  are,  though  more 
than  three  hundred  years  old,  as  well  pre- 
ferred and  aA  d!i<tinct  in  outline  as  many 
made  by  trees  that  have  fallen  recently. 
But  if  the  land  i;  cleared  and  cultirated 
they  disappear  in  a  very  few  years  under 
the  action  of  the  plow  and  of  exposure  to 
froBt  and  raino.  The  preservation  of  the 
litllo  ntonnds  In  the  woods,  which  under 
the  continiiiinccof  (he  conditlonB  might  last 
for  five  thousand  or  even  ten  thou.°and 
years,  is  due  to  the  thin  coating  of  forest 
leaves  that  lies  upon  them.  "  The  leave* 
act  a»  shingles  in  shedding  the  raius,  so 
that  they  are  not  washed  or  worn  down  by 
the  falling  rain  or  melting  snow.  The  frost 
does  not  penetrate  through  a  good  coating 
of  leaves,  and  therefore  they  are  not  ex- 
panded and  spread  out  by  freezing  and 
thawing.  I  can  sec  a  great  difference  be- 
tween the  mnunds  in  the  wild  forest  and 
those  on  land  that  lus  been  set  to  grass  and 
postured  a  few  ycors.  The  tramping  of 
stock,  and  the  frequent  expansions  from 
freezing,  which  the  grass  docs  not  prorcnt, 
flatten  them  i)crceptibly.  The  grass,  how- 
ever,  docs  preserve  Ihem  •gainst  rain-wash- 
ing.." 

Fotijil!  Fl8b  la  Kfw  itnty  Trias.— The 
triassic  .<:hBlcs  beneath  the  overflow  of  the 
trap-rocks  of  the  Palisades  of  the  west  shore 
of  the  Iludfon  Itlvcr  have  frequently  been 
searched  for  fossils,  but  little  besides  dim 
Irariugs  has  yet  been  found  in  them.  Mr. 
L.  P.  Gnitiicap  savs,  however,  in  a  commu- 
nication to  the  "  American  Xaturallst,"  that 
Mr.  F.  Braiin,  of  Wechawken,  New  Jersey 
has  lately  found  a  numbcrof  fish  remains  in 
these  slates,  of  which  he  has  extracted  speci- 
mena  of  considerable  beanty,  together  with 
vegetable  fossils.  Among  the  remains  are 
casts  and  impressions  of  plant-roots  or  root- 
like  fragmints,  the  lobatc  divisions  of  an 
a({<mtie  plant,  an  enigmatical  nut  display- 


ing its  coaly  and  black   on 
rocroua  fifihes  in  various  eta  z  m- 

tion,  and  in  poeilions  that  Bt^ux  Ui  Uiruw  a 
light  upon  the  local  drcuuistniicx's  uf  tbt!ir 
entombment.  The  fishes  ar«  appartnt); 
identical  with  FataoHuaa  laiiui.  In  thr 
sandstones  below  these  shales,  Mr.  tiraua 
has  found  tracks,  ripple-marks,  and  niu- 
foesiB. 


NOTES. 

EvMA  H.  AntMs,  in  an  sccnnnt  of  "  Sahn- 
on-Canning  in  Or.  _      "  '    '         "  '   lud 

in  the  Bulletin  o(  I  .  hk 

mistiion,  s.iys :  "1..  ..  ' 

vi.'iiid,  Chinamen  wer> 
of  canning,  under  an  All 
ent ;  and  I  believe  every  iirm  em[iluys  Ihos. 
The  process,  consisting  of  not  Ic:-^  than  a 
dozen  or  fifteen  differi-nt  si'  i  -  at 

some  stages  great  skill  am:  Kor 

such  work  the  lithe  CVI'-'iil  ,  n  ouapt. 

ed.  He  is  attcniivo,  <\  '  •.  i  i  iiijvt,  fallb- 
fiil,  and  silent.  Garrulcui  ii^.  .1  ijjrttK  with 
his  countrymen  u.sually,  he  is  spetchloM  if 
set  to  precise  ta.<ks,  especially  wbet«  bij 
wages  are  to  be  proportioned  totheuBOOBt 
of  labor  he  jierfornis." 

TtfK  war  against  the  ptiylloiers  io  Francs 
has  been  waged  with  wonderful  li.'or,  ted 
has  resulted  so  far  in  redocn  '  ab 

half  of  the  infected  eountr-.  ju 

tacks  of  the  pest.    Thi;  :ig 

employed  arc  fir*t,  snlii  . !« 

land  until  the  inv.Ttr!-  li* 

most  effective  mi'!i.'l,  l.i;t  i!f 

to   low   lands;    stciil,    i.u:  U; 

which  kills  by  direct  contiici  u- 

por ;  and  third,  potassium  sii  I ;  nf. 

In  1886  submersion  was  uppjiiU  t.>  ;;l,33J 
hectares  ;  carbon  bisulphide  to  40,B85  htc- 
tares;  and  the  sulpho-carb."  '  ;I7 

hectares.     Professor  W.  Mn'  mi 

remarks  on  the   «ay   the  Fi ,..^crt 

have  barred  this  Tisiiation  und  succccdoi  in 
staying  it,  that  it  atTonls  a  clinching  proof 
of  the  success  of  the  system  of  peasant  pro 
prielorship,  which  has  converted  vttrj  m> 
tic,  even  the  very  poorest.  Into  a  ( 
with  a  sufficient  reserve  to  battle 
such  a  calamity. 

Fixed  color-standnrds  are  in  dosmid  i 
anthropi)lngical  purpose*.  TIjuho  wb 
were   i.J.iiiod   by   Brora   rovvrnl    rears 

«' ' •-  '-  "        "r.  Gaiton,  1 

i  mot*  I 

I,  h.khU  I 

whicbisenii  lic^weHt, 

and  hns  ree  >  .11  suao- 

farlory  for  tin  i^i.  auiiag  tjjit^ 

colors  among  its  }■ 


NOTES. 
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Da.  W.  F.  Morgan,  of  Leavenworth, 
Kansas,  communicates  to  the  "  Mvdic&l  Rec- 
ord" a  slory  wliicli  would  indicate  that 
Bwallows  Imvtf  conpidcniblc  surgical  skill  oa 
well  as  int«11igcDce.  In  a  ne»i  be  found  a 
TouDg  swallow  much  weaker  than  ita  mate, 
which  had  one  of  its  legs  bandogL-d  witli 
hor»e-hnirr.  Taking  the  hairs  away,  ho  found 
that  the  bird's  leg  was  brokeiL  The  next 
time  he  visited  the  nest,  be  found  the  leg 
acain  bandaged.  Ue  continued  to  observe 
"  the  ciuc,"  and  in  two  weeks  found  that  the 
bird  was  cautiously  removing  the  hairs,  a 
few  each  day.  The  cure  was  entirely  suc- 
ocisfuL 

PR0rr«30R  RoBiBT  roa  Helkboltz  has 
published  in  Widennann's  "  Anoalcn  "  the 
final  results  of  the  experiments  and  argu- 
ments on  the  formation  of  mist.  The  air 
must  contain  a  normal  quantity  of  solid 
particles  of  dust,  and  must  be  free  from 
bodies  tliat  will  act  chemically  on  aqueous 
Tapor. 

Tbk  Ilimmclbjorg,  or  Heaven  Moimtain, 
has  until  recently  enjoyed  the  distinction  of 
being  the  biKhert  mountain  in  Denmark. 
It  is  four  hundred  and  eighty -two  feet  high. 
It  has  now  to  yield  the  palm  to  two  peaks 
reounlly  measured  in  the  forest  of  Ky,  tlie 
highest  of  which  is  8ve  hundred  and  thirty- 
two  feet  alx>vc  the  sea.  These  mountains 
have  not  been  named ;  and  it  would  indeed 
be  bard  to  tind  a  suitable  name  for  a  mount- 
ain overtopping  the  "  Ilcaven-pcak." 

Tbi  fact  has  recently  been  confirmed  by 
•  number  of  obrarvers  that  the  electric  eel 
GUI  exert  its  [lower  through  the  water  to  a 
dittsacc.  Professor  W.  Mattieu  Williams 
relate!  that  he  once  plunged  both  hands 
into  water  containing  one  of  these  fish,  in- 
tending to  grasp  it,  but  failed  to  reach  it ; 
but  he  received  a  very  severe  shock  when 
■I  some  di'<t«ncc,  probably  three  or  four 
inches,  "  the  sensational  nature  of  the  ex- 
periment rendering  any  approach  to  accu- 
rate oslimatioo  of  the  distance  qtiite  impos- 
sible." 

Titi  bascule  is  a  new  instrument  for  rec- 
reation, which  has  been  developed  out  of  the 
primitive  8cc-«aw  by  Mr.  Piercy,  of  Birming- 
bam,  England.     His  first  specimen  was  con- 
•mctod  for  his  own  family.    The  bascule 
ooonsts  of  a  wooden  beam,  which  is  sup- 
ported Ob  a  four-lccged  iron  stand.     The 
scats  aiY"  so  arranged  as  to  remain  always 
borizont4l,   whatever  the  position  of    the 
beam  may  be,  while  the  adjustment  for  play- 
ers of  uni  'Tiial  weight  is  effected  by  a  bail- 
a^  which  is  slid  along  the  ln'am 

tji;  the  point  where  it  is  wanted, 

ii,  ■     :  ■  ■    I  liy  the  act  of 

li,  lie  has  also  a 

hoii/iMn.u  .ii'i-..i". ..;,  ......  .-..u  be  used  as  a 

merry-go-round. 


A  STORT  of  two  shgaeious  crows  is  told 
in  "  Land  and  Water"  by  the  Kev.  F.  0. 
Morris,  on  the  authority  of  a  bud-owner  of 
Loch  Orr,  who  saw  the  birds  annoying  two 
hares.  Although  he  could  not  see  clearly, 
on  account  of  the  high  gra&j,  he  was  sure 
the  hiirus  had  young  ones,  which  the  crows 
were  trying  to  carry  off.  After  the  hares 
hnd  fought  the  bir<l.i  for  sonic  time,  one  of 
the  "  black  robbers "  managed  to  attract 
their  attention,  and  led  them  off  a  little, 
wliile  his  confederate  flew  round  and  seized 
a  small  animal,  which  screamed  loudly, 
when  both  biixls  Hew  away.  lie  was  satis- 
fied that  their  purpose  had  been  to  get  one 
of  the  young  ones  of  the  bares,  and  that 
they  had  succeeded. 

Sib  William  Thomson  has  dcgcribcd  • 
new  form  of  spring-balance  for  the  measure- 
ment of  terrestrial  gravity.  One  end  of 
the  spring  is  fastened,  while  the  other  end 
is  weighted  sufficiently  to  keep  the  spring 
stnught  when  horizontally  fixed.  The 
spring  is  adjuste<l  within  a  brass  tube  on  a 
slope  of  about  one  Inch  in  five,  in  which 
position  it  is  in  nearly  unstable  equilib- 
rium. The  observation  consists  in  marking 
the  number  of  turns  of  the  micrometer  ac- 
ries  attached  to  the  spring  which  are  re- 
quired to  bring  the  weight  from  the  bal- 
anced to  the  horizontal  position.  The  in- 
strument is  sensitive  to  a  forty-thousandth 
of  the  force  of  gravity,  and  to  differeocea 
of  temperature  of  ^°  0. 

It  is  proposed  to  erect  a  monnment  to 
the  memory  of  Thomas  Edward,  the  Scotch 
naturalist  wboeo  death  we  have  recently  no- 
ticed, A  committee  has  l>een  formed,  un- 
der the  auspices  of  the  town  authorities 
and  the  scientific  and  literary  clubs  of  Banff 
for  the  furtherance  of  this  object,  and  in- 
vites subscriptions. 

M.  Chetrjsi-l,  who  attended  the  meeting 
of  the  French  Academy  of  .Sciences  on  the 
17th  of  Moy,  was  there  presented,  in  antici- 
pation of  bis  attaining  a  hundred  years  of 
age  in  August,  with  a  bronze  bust  of  him- 
self, executed  by  M.  Paul  Dubois.  The  pres- 
entation was  made  at  that  time  instead  of 
waiting  till  the  coming  of  M.  CbcvTcul's 
birthday,  on  account  of  the  approach  of  the 
summer  vacation,  which  would  t-tke  many 
of  the  members  of  the  Academy  away  from 
Paris. 

Hrna  F.imilust,  of  Bcme,  has  born 
studying  the  bruin  of  a  lioness,  and  finds 
that  in  form  it  is  nearly  intermediate  be- 
tween that  of  the  dog  and  that  of  the  cat. 
It  is  distinguishctl  from  both  by  relatively 
small  projection  of  the  cerebellum  and  nar- 
rowness of  the  lohuf  pifri/'ormu.  Further, 
the  chief  fissures  of  the  brain  of  oamivoraa 
are  also  to  be  found,  with  minor  differences, 
in  that  of  primates. 
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Pkoffssor  a.  VofiFL  hn?  '    !iM 

pUuts  do  ii'it  nlwavscontwii  i  'f- 

ij>t!c  alknloid^  »|jcii  ^rotvn  uii.;-  , tlian 

iBntural  ouiidilion<<.  Ueiulock  does  Dol  Weld 
eouiae  in  Scdtluud,  and  aocbona-pl&nts  are 
nearly  fre«  frnm  (|iiitiinc  when  grown  inbot- 
liouse^,  Tnnnin  is  found  in  the  greatest 
quantity  in  trcos  vliich  liaTc  had  a  full  sup- 
ply of  direct  sunlight. 

TnK  severe  weather  of  the  early  days 
of  March  in  parts  of  England  was  very  fatal 
to  birdu  of  the  thni'h  tribe,  nikny  of  which 
died    from    xtarvation    and  weaJcncss,      A 

itotol  change  of  Ecene  followed  the  tarn 
Df  weather  to  warm,  and  the  bird-life  bo- 

rcama  one  of  general  vigor  and  activity,  with 
mating  and  ringing,  aud  Dest-building  uon- 
Etontly  going  oti. 

Dtt.  C.  Blibez  says  that  the  matcrinU 
uoed  for  coloring  wine,  such  as  sulpho-fuch- 
Eine,  arc  capable  of  setting  up  a  great  deal 
of  gastric  disturbuncv  in  persons  having 
|Weak  digestion. 

WniKBOJiNCK,  in  Siberia,  latitude  C7|° 
north,  still  maintains  its  position  as  the  cold- 
est place  on  the  earth.  A  Russian  GoTcm- 
ment  surveying  expedition  reporting  to  the 
Academy  of  Sciences  of  St.  Petersburg,  con- 
cerning its  temperature  observations  there 
in  1885,  gives  the  mean  teuiporaturc  of  the 
year  as  17°  C,  or  I'  Fahr.,  the  mean  tem- 
perature of  January  of  that  year  as  — 4tf° 
C,  or  —  6(1°  Fahr.,  and  the  minimum  for  the 
same  month  aa  —  68°  C,  or  —  90'  Fahr. 


OBITUARY  NOTES. 

M.  JcLES  CnLEsnji  Jvtm.^,  one  of  the 
most  eminent  French  phyaici.ats,  died  in 
Paris  on  the  12th  of  Fubniary.  He  was 
1mm  in  181S,  and  spent  moat  of  his  active 
life  in  scientific  professorships.  He  was 
iniristed  by  Minister  Duruy  with  the  duty 
of  opening  the  public  lecturta  of  the  Sor- 
lionne.  lie  was  made  a  member  of  the 
Physical  Bection  of  the  Academy  of  8ci- 
enrcs  in  1868,  and  was  elected  perpetual 
secretory,  suotwcding  Dumas,  in  1684.  Uis 
most  important  scientific  labors  were  in  the 
field  of  optius.  lie  also  made  investigations 
in  capillarity,  devised  a  new  method  of 
preparing  magnets,  introduced  modifica- 
tions into  the  Jabloehkoff  system  of  elec- 
tric lighting,  and  at  a  Inter  period  devot«d 
his  attention  to  the  hygrometer. 

PROrTKion  ITiiinucB  Ftscscii,  of  the  Uni- 
versity of  Freiburg  in  Oadcn,  who  died  last 
February,  was  a  diligent  student  of  micro- 
scopic mineralogy,  and  distinguished  him- 
self by  his  investigations  on  the  origin  and 
character  of  jade,  concerning  which  he 
pdblialied,  in  l67r>,  tliv  book  "Nephrite  aiul 
Jade." 


Mm.  Erminxie  .\.  .'^' 
dent  of  American  anil' 
fame,  died  at  her  linn;,  i 
Jorjcy,  June 0th.  ^  >  «  i-  I  •  ■  '  "  ■ 
New  Vork,  in  I8:>'^,  utiii  v;:-  i.iu;,:!  ■ 
Wil lard's  Seminary  at  Tray.  As  Pr«sid«fil 
of  the  Jersey  City  .£«tlietic  Sociciy,  wUicfa 
she  formed  in  1876,  it  was  her  privilrg*  10 
entertain  many  literary  persons.  In  1880 
she  was  enRagcd  by  the  Smithsonian  Iasli> 
tiition  to  investigate  the  folk-lore  of  the 
Iroquois  Indians,  and  went  among  them, 
becoming  a  inemlier  of  the  tribe.  At  Iht 
time  of  her  death  she  was  employed  is 
preparing  a  dictionary  of  the  Irt><)uai*  Ua- 
gunge.  i>he  was  a  meml>cr  of  Surosi'',  th« 
New  York  Ilistoricnl  Society,  the  New  York 
Atnileniy  of  Scicncca,  and  the  London  Sci- 
eulitic  Society. 

Pb.  Jclivb  Adolpb  Stocxrasbt,  tie 
eminent  chemist,  died  at  Thnrandt,  in  Sax- 
ony, Jime  Ul,  in  his  sevi-nty-ecventh  year, 
lie  wns  best  known  by  the  senice*  be 
rendered  to  agricultural  chemistry.  De 
was  the  originator  of  the  system  of  a^- 
ciiltural  experiment  stations  now  becooK 
so  general,  and  was  for  many  yrars  di- 
rector of  the  establishment  '.<'  vio. 
ter  at  Tharandt.  He  was  en  lit- 
er of  the  "  Polytcchnisches  i  •■iijniirMitt," 
the  "Zcitschriti  fiir  deutsche  Landwirtbev" 
and  "  Der  chcmisrhe  Ackfr«^ii"'.ti  "  nnil 
aided  in  the  establishment  '  A 
"  Die  Landwirthftchaftcn  -  Vi  .  iiv 
nen."  His  writings  were  u^^unlly  intetiil- 
cd  to  make  chemistry  intellipbi*  to  lay 
minds;  and  one  of  tl>' :  '  :i:i<l 
published  as  "Stocklir  of 
Chemistry,"  has  found  u...  'li 
country  as  a  text-book.  A  o- 
fes-^or  Atwater  and  portrait  nr 
Stockhardt  were  given  in  the  "Montiiiy" 
for  June,  16S1. 

Dr.  E.  LiK.NmtNX,  Ppofe<=sor  of  Ch»m- 
istrv  nt  Prague,  died  April  27th.  He  W 
prepared  a  communication,  which  waa  fooBil 
among  his  papers,  announcing  thrrii«r>rrrTT, 
in  the  orthitc  of  Arendal,  of  lie 

clement,  which  he  called  -Vu- 1  I  ■> 

cooq  de  Bfiisbaudran  ha=  '  ■%■ 

ed  thst   this  nieliil  is  |  '  ■■{ 

which  orthitc  cuutainB  a  ^  .  ...  ,, 

A.  Voil  Lasai'LZ,  Frofc«8or  of  Hiiieral- 
OCT  in  the  University  of  Bonn,  who  SuA 
in  January  lasit,  was  one  of  the  mo*i  activs 
of  German  workers  tn  mineralogy  and  [xs 
trulogy.     He  woe  forty-aii  years  old. 

Dr.  CajiBLKS  Urn.ui  Shipabo,  fomnriy 
of  Amherst  College  and  tl)'«  iVi-ifh  Ojrolitia 
Medical  College,  died  iii  i', 

May  1st     He  was  the  ■• 

collection*  in  mineralM^t,  T.dKii  ntr^'cto 
Amherst  College  a  few  ye«n  ago. 
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EX-PRESIDENT  PORTER  ON  EVOLUTION.* 

Bt  W.   1>.  LE  6DE0B,  B.  A. 

TIIE  great  intellectual  issue  of  the  present  day,  however  some  may 
try  to  disguise  it,  is  that  between  dogma  on  the  one  hand  and  the 
free  spirit  of  scientific  inquiry  ou  the  other.  In  using  the  word  dogma, 
we  have  do  wish  to  employ  the  argument  ad  invidiam — to  take  ad- 
vantage, that  is  to  say,  of  the  popular  prejudice  no  doubt  attaching  to 
recognized  dogmatism.  No,  we  frankly  confess  at  the  outset  that  a 
man  may  argue  for  dogma  without  betraying  any  dogmatic  spirit ; 
and  that  there  would  therefore  be  no  fairness  in  embracing  dogma 
and  dogmatism  in  a  common  condemnation.  None  the  less  do  we 
kititaiu  that  dogma  is  opposed  to  the  free  scientific  spirit ;  and  that 

ke  world  is  now  being  summon^  to  decide  which  of  the  two  it  will 
take  for  its  guide.     A  definition  of  dogma,  as  we  understand  it,  is. 
refore  in  order.     By  dogma  we  mean  a  traditional  opinion  heldi 

bd  defended  on  account  of  its  assumed  practical  value,  rather  thaa 
on  account  of  its  truth — an  opinion  that  is  felt  to  require  defending  ^. 
that,  like  our  "  infant  industries,"  needs  protection  ;  and  round  which, 
its  supporters  rally  accordingly.  When  great  and  special  efforts  are 
being  made  to  place  and  keep  a  certain  opinion  on  its  logs^  so  to 
speak,  be  sure  that  it  is  a  dogma  that  is  concerned,  and  not  awf,  prod- 
uct of  the  free  intellectual  activity  of  mankind. 

The  last  writer  of  eminence  who  has  "  come  up  to  the  help  of  the 
Lord  against  the  mighty,"  or,  in  other  words,  to  the  help  of  ortho- 
doxy against  evolution,  is  Dr.  Noah  Porter,  ex-President  of  Yale. 
Dr.  Porter  is  a  man  who  has  lived  for  many  years  in  an  atmosphere 
of  philosophical  discussion,  as  well  as  of  high  literary  cultivation  ;  and 

*  Erolation.   A  Lecture  read  before  the  Kinetccnth  Ceotury  Club,  Maj  SB,  1886.    Bj 
Noah  Porter,  D.  D.,  LL.  D.,  ex-Preaidcnt  of  Yftle  College.   BerbecLL.  Bridgman,  S&  Pork. 
PUce,  New  York.     1888.     Pp.  8S. 
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■wc  could  perliaps  scarcely  name  an  American  whom  the  common  yovot 
would  pronounce  better  fitted  to  grapple  with  every  phase  of  the  doc- 
trine of  evolution  in  a  logical  and  scholarly  manner.  Wc  must  coo- 
fess,  however,  to  a  certain  amount  of  disappointment  with  both  the 
matter  and  the  manner  of  the  learned  ex-president's  "Lecture  on  Evo- 
lution," delivered  before  the  Nineteenth  Century  Club,  on  the  25th  of 
May  last,  and  now  reprinted  for  general  circulation  in  pamphlet  form. 
Our  objections  to  the  matter  will  appear  as  we  proceed  :  our  objection 
to  the  manner  is  that  the  learned  ex-president  has  really  not  been  so 
careful  as  he  should  have  been — as  one  would  suppose  be  would, 
almost  by  instinct,  be — to  clothe  his  thoughts  in  correct  literary,  or, 
let  us  say  at  once,  grammatical  form.  One  docs  not  like  to  discnsa 
questions  of  grammar  in  connection  with  a  discussion  of  evolution ; 
but,  really,  there  is  ground  for  complaint  when  a  ^vriter  of  the  high 
competence  of  Dr.  Porter  embarrasses  and  irritates  the  reader  of  bis 
lecture  by  simple  inattention  to  the  rules  of  composition. 

The  reader  is  not  left  long  in  doubt  as  to  Dr.  Porter's  point  of 
view.  He  says,  in  effect,  at  the  outset,  that  the  question  of  evolution 
might  be  left  for  scientists  and  philosophers  to  settle  between  tbem 
were  it  not  for  the  fact  that,  as  frequently  presented,  it  involves  con- 
sequences to  Christian  theism  and  natural  ethics :  this  fact  renders 
the  intervention  of  the  theologian  necessary.  Here  we  see  the  iswc 
plainly  formulated  between  dogma  on  the  one  hand  and  the  free  con- 
clusions of  the  human  intellect  on  the  other.  The  theologian  must 
intervene — why  ?  What  does  he  know  of  the  matter  in  hand  that 
"scientists  and  philosophers"  may  not  equally  know?  Why  should 
the  interests  of  truth  be  dearer  to  him  than  to  them  ?  It  will  scarcely 
be  pretended  that  the  special  knowledge  of  doctrinal  systems  in  their 
.succession  and  relation,  or  of  the  textual  criticism  of  the  Scriptures, 
which  a  professed  theological  student  might  be  supposed  to  possew*, 
would  be  of  any  great  service  in  a  di-scussion  of  the  Darwinian  theory 
•or  of  the  larger  aspects  of  biological  evolution.  Yet,  unless  the  theo- 
logian intervenes  by  virtue  either  of  such  special  knowledge  or  of 
some  special  authority  of  a  sacerdotal  kind  with  which  he  claims  to 
l)e  invested,  we  fail  to  sec  how  he  can  be  said  to  intervene  cu  a  theoh- 
,gian  at  all.  If  he  simply  joins  in  the  discussion  on  general  grounds, 
contributing  his  quota  of  information  or  of  logical  discriroinatioD,  U 
any  one  else  might  do,  why,  then,  he  merely  sits  down  with  the  "kj- 
cntists  and  philosophers  "  ;  and  happy  is  he  if  he  can  bold  bis  own  in 
such  good  company.  Now,  the  truth  is,  that  the  learned  doctor's  inter- 
'vention  has  been  precisely  of  this  kind.  We  fail  to  discover  that  he 
has  uttered  a  single  word  in  his  character  as  a  theologian,  nr  done  th* 
least  thing  to  show  th.it  evolution  can  not  be  safely  and  fborougblr 
discussed  on  grounds  of  science  and  philosophy.     The  liticant 

thing  about  his  intervention  is  the  animus.    Ho  tho;.^...  „^  eovM 
deal  with  the  matter  as  a  theologian  and  he  wished  to  do  to.    W» 
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ig  at  the  ontsct  doubtless  was,  and  perhaps  still  is,  that  science 
philosophy  might  to  be  amenable  to  sonie  higher  control  ;  but  bo 
has  totally  failed  to  show  that  such  is  the  case.  He  finds  that  only 
by  talking  the  language  of  science  can  he  come  into  contact  with 
science ;  and  so  with  philosophy  ;  and  that  there  is  no  higher  bar 
than  their  own  before  which  these  can  be  summoned.  The  residt  is 
instructive  for  all  who  lean  to  the  opinion  that  Theology  is  still  queen 
of  the  sciences,  and  that  her  writ  runs  through  the  whole  domain  of 
human  knowledge.  The  return  made  to  that  writ  in  the  most  flour- 
ishing portions  of  the  intellectual  world  to-day  is  :  "No  jurisdiction  ! 
me  down  to  facts  I  " 

The  ex-President  of  Yale  is  not  opposed,  he  tells  ns,  to  evolution 
in  every  aspect :  *'  Evolution  or  development,  in  their  [sic]  noblest  and 
fullest  signification,  may  spiritualize  nature,  ennoble  man,  and  honor 
od.  The  evolution  which  we  criticise  is  a  composite  of  scientific 
riea — some  true,  others  doubtful,  and  others  false — which  are  held 
'ogether  and  wrought  into  a  fanciful  philosophy  by  the  very  slenderest 
threads  of  analogy,  and  elevated  into  a  negative  theology  by  a  daring 
flight  of  professedly  modest  or  agnostic  reserve."  Recognizing  that 
this  " fanciful  philosophy"  is  made  up  of  several  distinct  elements, 
the  critic  announces  that  he  will  take  up  these  in  the  order  of  their 
production  and  show  their  genetic  connection.  To  our  great  sur- 
prise, after  reading  this  declaration,  -we  find  that  the  following  is  the 
order  in  which  the  "elements"  in  question  are  placed  : 

I  1.  Darwinism,  as  applied  to  contemporary  species. 

^^^     2.  The  same  extended  into  the  region  of  paleontology. 

^H    3.  The  arguments  drawn  from  biological  study. 

^^B    4.  The  doctrine  of  the  conservation  of  force. 

^^r    5.  The  doctrine  of  the  development  of  the  organic  from  the  inor- 
ganic. 

6.  ITie  extension  of  No,  5  so  as  to  include  the  phenomena  of  sen- 
sibility among  the  developed  products, 

7.  Its  further  extension  so  as  to  include  the  sense  of  personality. 

8.  The  arguments  drawn  from  the  development  of  language  and  of 
human  society, 

9.  The  wider  theory  of  cosmical  development  as  suggested  by  the 
kbular  hypothesis, 

10.  A  materialistic  interpretation  of  the  universe, 

11.  Agnosticism, 
How  it  could  occur  to  Dr.  Porter  that  this  arrangement  represents 

in  any  degree  *'  the  order  of  time  and  thought  after  which  they  "  (i.  e., 
the  several  elements  of  the  prevailing  evolution  philosophy)  "  have  suc- 
cessively come  into  form  or  being,"  we  can  not  imagine.  There  is 
reallv  not  the  least  vestige  of  an  historical  order  discernible.  Instead 
of  Darwinism  being  put  first,  it  ought  rather  to  have  been  put  last.  It 
was  the  apparent  immutability  of  species  that  for  a  long  time  stood 
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the  weakening  of  the  Utter  might  mean  the  (relative)  strength eniii(l 
of  the  former.  But  nuch  is  not  the  case  :  the  theologian,  as  a  theM 
logian,  can  only  say,  "  God  made  the  world  "  ;  science  alone  can  undcs 
take  to  show  how  the  work  was  accomplished,  i.  c.,  through  wbM 
Baocflssive  stages  and  genetic  connections.  If,  then,  the  evidence  fofl 
Darwinism,  or  for  evolution  generally,  is  not  complete,  all  we  can  dM 
is  to  wait  until  it  is  complete,  or  until  some  physical  theory  of  thinjjM 
is  established  on  solid  grounds  of  evidence.  fl 

Not  only  is  Dr.  Porter  himself  persuaded  that  there  is  no  concltl 
sive  evidence  for  the  Darwinian  theory  ;  but  be  asserts  that  "  tbfl 
practical  common  sense  of  mankind  and  the  sagacious  tact  of  modi 
nfttnralists  has  [«tc]  usually  decided  .  .  .  that  under  the  present  coql 
ditions  or  laws  of  being,  within  the  historic  period,  the  limits  of  wellfl 
deGned  species  have  not  been  and  are  not  likely  to  be  ch-tngedJl 
Evidently  "  the  common  sense  of  mankind  and  the  sagacious  tact  ofl 
most  naturalists  "  are  very  much  on  their  guard.  They  don't  want  tfl 
decide  anything  rashly,  so  in  delivering  their  opinion  they  stipalate  fofl 
"present  conditions"  and  "well-defined  species"  and  "the  historiM 
period."  Where  they  momentarily  forget  themselves  is  where  thejB 
seem  to  stretch  the  historic  period  into  the  future,  asserting  tb.it  withl 
in  the  limits  of  that  period  "  well-defined  species  are  not  likely  to  ba 
changed."  This  is  undoubtedly  a  slip  on  the  part  of  the  "  conuncJ 
sense  "  and  the  "sagacious  tact"  ;  for  a  period  can  not  bo  "historic 9 
until  it  has  had  a  history.  I 

It  is  needless  to  say  that  Dr.  Porter's  opinion  as  to  the  uosstiM 
factory  nature  of  the  evidence  for  Darwinism  is  not  conclusive.  i\fl 
he  has  appealed  to  the  "sagacious  tact  of  most  naturalists,"  let  as  s4fl 
what  a  naturalist  and  biologist  of  the  highest  order,  the  Rev.  W.  H9 
Dallinger,  F.  R.  S.,  has  to  say  on  the  question  at  issue  in  the  very  Ian 
number  of  the  "  Contemporary  Review."  These  are  the  learned  gcul 
tleman's  words :  * 

"  The  philosophical  interpretation  of  modem  biological  knowledge 
which  originated  in  Darwin,  and  has  been  universally  received  btf 
trained  and  competent  students,  stands  so  securely  that  there  is  littfl 
need  of  additional  facts  to  make  it,  so  far  as  it  is  intended  to  reacJi,  M 
immutable  element,  in  all  future  time,  in  the  interpretation  of  riUT 
phenomena.  Much  may  be  added,  but  the  philosophy  of  the  '  Origia 
of  Species '  must  remain.  It  is,  however,  a  matter  of  the  deepest  iofl 
teresi  and  of  much  moment  that  the  active  investigations  carried  ofl 
by  biologists  all  over  the  globe,  not  only  give  an  unbroken  btrcoia  dl 
evidence  coincident  with  the  great  law  of  variation  and  the  Ba|HII 
of  the  fittest,  but  that,  ever  and  again,  facts  of  the  largest  imponflH 
sent  themselves,  that  pour  a  flood  of  light,  as  unexpected  as  it  i«  cod 
firmatory,  on  this  great  biological  law.  It  was  a  disciA  '  '  madr 
philosophical  value   and   biological   interest,  that  the  A  and 

eshidna  were  oviparous  though  mammals  ;  this  was  a  final  confinna- 
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tion  of  what  was  before  partially  learned  from  their  osteology  and  the 
little  that  was  kuown  of  their  embryological  features,  viz.,  that  there 
must  bare  been  a  root-stock  out  of  which,  in  an  unmeasured  past,  arose 
l>oth  the  reptilia  and  the  earliest  mammals.  But  a  new  fact  of  even 
larger  interest  and  carrying  us  inconceivably  further  back,  taking  u;s 
indeed,  with  something  like  clear  light,  to  the  origin  of  the  vertebrates 
themselves,  is  presented  to  as  by  Mr.  W,  Baldwin  Spencer,  of  the  Uni- 
versity Museum,  Oxford.  Mr.  Spencer  only  presents  the  facts,  but 
their  bearing  on  the  philosophy  of  evolution  is  apparently  inevitable  ; 
and  certainly  they  are  inexplicable  save  by  this  hypothesis." 

Then  follows  an  account,  for  which  we  have  not  space,  of  the  dis- 
covery, imbedded  in  the  skull  of  a  vertebrate  animal,  of  an  invertebrate 
eye — an  atrophied  organ,  devoid  of  all  function,  but  pointing  to  the 
conclusion,  in  Dr.  Dallinger's  words,  "  that  the  tunicates  and  the  ver- 
tebrates arose  in  one  stock  of  enormous  antiquity."  The  above  extract, 
however,  is  chiefly  significant  for  the  emphasis  with  which  it  asserts 
the  dominion  that  the  Darwinian  philosophy  has  acquired  over  tho 
minds  of  competent  students  of  science,  and  the  extent  to  which  it  is 
inspiring  and  directing  their  labors.  In  the  face  of  such  powerful  tes- 
timony, how  petty  seems  the  quibble  about  "the  sagacious  tact  of  most 
naturalists"  having  decided  that  "  within  the  historic  periotl"  the  lim- 
its of  "  well-defined  species  "  have  not  been  changed  1  Whatever  most 
naturalists  may  think  on  this  altogether  secondary  point,  it  is  abun- 
dantly evident  that  they  accept  the  Darwinian  theory  as  a  whole,  and 
make  it  a  guiding  light  in  biological  research.  Any  one  who  wishes 
to  see  in  what  esteem  Darwinism  is  held  among  men  who  occupy  them- 
selves with  the  study  of  organic  nature  need  only  turn  to  the  proceed- 
ings of  learned  societies,  and  he  will  there  see  that  Darwinism,  or,  as 
Dr.  Dallinger  happily  expresses  it,  "  the  philosophy  of  the  '  Origin  of 
Species,' "  b  almost  universally  accepted  as  the  starting-point  of  bio- 
logical speculation.  Its  general  principles  will  be  found  to  be  either 
tacitly  assumed  or  expressly  acknowledged,  in  nearly  every  contribu- 
tion made  to  those  sciences  on  which  it  has  any  bearing.  How  wide  is 
the  range  of  its  application  may  partly  be  judged  from  the  following 
summary,  taken  from  "  Nature ','  of  October  23,  1884,  of  an  essay  read 
by  Dr.  Kirchhoff,  of  Ilallc,  at  the  Magdeburg  meeting  of  the  Associa- 
tion of  German  Naturalists  and  Physicians,  on  the  subject  of  "  Dar- 
winism and  Racial  Evolution  "  : 

"  It  was  argued  that  the  physical  development  of  peoples  was  inti- 
mately dependent  on  the  natural  conditions  of  their  respective  sur- 
roundings. The  inhabitants  of  northern  lands  are  noted  for  a  pre- 
ponderance of  the  pulmonary  functions  ;  those  of  hot,  moist,  tropical 
regions  for  a  more  marked  activity  of  the  liver.  Thus,  the  strongest 
lungs  prevail  among  the  Mexicans,  Peruvians,  and  Thibetans,  who 
occupy  the  three  highest  plateaus  on  the  surface  of  the  globe.  .  .  . 
The  daily  pursuits  of  a  people  are  constantly  evoking  special  organic 
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eruliaritiea.     This  is  shown  most  clearly  in  the  V  '■'  of  trascll, 

jgbt,  and  bearing,  ohseired  in  all  hunting  and  pa-  ihes  of  the 

highlands  and  steppe-lands,  as  well  as  in  the  sense  of  locality  and  the 
surprising  physical  endurance  under  hunger,  thirst,  and  other  prirs- 
tions.  .  .  .  The  principle  of  selection  prevails  in  the  moral  as  well  m 
in  the  physical  order.  As  mankind  pressed  northward,  irrepressible 
spirits  alone  could  sustain  life  under  the  depressing  influences  of  bleak 
Arctic  surroundings.  Hence  the  remarkably  cheerful  temperament  of 
the  Esquimaux,  who  are  also  bred  to  peaceful  habits  ;  for  peacefully 
disposed  families  alone  could  dwell  under  a  common  roof,  as  the  Es- 
quimaux are  fain  to  do  in  the  total  absence  of  fuel.  Through  orer- 
population  the  Chinese  have  become  the  most  frugal  and  indostrious 
of  peoples,  in  recent  times  emigrating  to  foreign  lands  and  crowding 
out  all  more  indolent  or  pretentious  races." 

ITicse  are  but  a  few  examples  of  the  changes  which  environmctit 
can  work,  in  periods  of  time  by  no  means  unlimited.  Yet  Dr.  Porter 
forbids  us  to  believe  that  a  changing  environment,  operating  through 
periods  of  indefinite  length,  has  wrought  specific  differences.  What 
we  know  is  that  in  past  ages  thousands  of  species  have  died  ont  and 
given  place  to  others  ;  and  the  only  question  to  be  settled  is  whether 
the  connection  between  successive  forms  was  a  genetic  one  or  not 
We  can  conceive  the  Creator  as  wiping  the  slate,  so  to  speak,  of  his 
organic  creation,  and  then  covering  it  again  with  new  forms  more  or 
less  like  the  former,  but  having  absolutely  no  connection  with  Ihcin, 
and  as  repeating  this  operation  unnumbered  times.  Tlie  trouble  with 
that  conception  is  that  it  is  a  little  too  barren.  It  might  serve  for  a 
postulate  in  theology,  but  there  is  no  nourishment  in  it  for  the  human 
mind.    It  dispenses  with  all  cause  save  a  formal  and  hypotli^'  '  ■  ; 

it  takes  all  meaning  out  of  the  universe.  The  world  theref'  _  k 
to  believe  with  Darwin  that  the  stream  of  life  has  been  continuous, 
and  that  all  existing  forms  of  life  have  truly  issued  from  those  that 
preceded  them  ;  and  the  world  is  thankful  to  Darwin  for  having  done 
something — nay,  much — to  show  how  the  transitions  from  form  to 
form  may  have  been  accomplished.  lie  may  not  have  solved  thf>  •-•-.-'•- 
lem  entirely — it  is  not  pretended  that  be  has ;  but  thouehtf  ul  ; 
in  general  feel  more  disposed  to  make  the  most  of  the  '  .<■ 

has  furnished  than  to  carp  at  the  evidence  as  not  !■  _  ^  !_v 
complete. 

According  to  the  learned  critic,  it  is  owing  to  a  sense  of  the  in- 
sufficiency of  the  evidence  aflforded  by  the  paleontological  record  that 
the  evolutionist  resorts  to  the  arguments  from  biology.  Here  coidm 
in  a  remarkable  bit  of  writing :  "  Perhaps  it  would  be  moro  fair  to 
say,  if  he  [the  evolutionist]  knew  how  to  put  his  ease  in  the  sttopgiat 
form,  that  he  would  urge  that  experimental  proof  is  not  to  be  looked 
for,  but  only  indications  of  a  peculiar  character."  This  may  be  cw- 
sidered  a  pcrspicnons  style  of  composition  Kt  Tale  ;  but  we  coafcM  lo 
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finding  it  ancoinmonljr  cloniiy.  We  remember,  of  course,  tbat  our 
author  is  not  bound  to  furnish  us  with  brains  as  well  as  with  argu- 
ments ;  but,  using  such  brains  as  wo  have,  we  venture  to  suggest 
tbat  the  substantial  meaning  of  the  sentence  might  better  have  been 
expressed  in  the  following  words  :  "  Perhaps,  if  lie  knew  bow  to  put 
his  case  in  the  strongest  form,  he  would  urge,"  etc.  We  might  then 
with  less  distraction  have  admired  the  modesty  which  offers  to  assist 
the  Iluxleys  and  Spencers,  the  Morses  and  Fiskes,  to  state  their  case 
in  the  strongest  form,  and  also  the  curions  felicity  of  the  adjective 
"peculiar"  as  applied  to  the  "indications"  which  the  evolutionist, 
duly  instructed  by  the  ex-president,  would  say  are  to  be  looked  for. 
A  sentence  or  two  further  on  wo  come  across  what  may  fairly  be 
styled  a  "peculiar  indication,"  namely,  the  word  "protean,"  nsed  in 
the  sense  of  "  most  primitive,"  in  the  phrase  "  from  the  protean  forms 
up  to  the  human."  Haeckel  and  other  naturalists  talk  of  the  protista  / 
and  Dr.  Porter  apparently  thinks  that  "  protean  "  is  the  proper  cog- 
nate adjective. 

The  biologist,  we  are  told,  "  makes  much  of  the  existence  of 
rudimentary  organs  in  the  higher  species  of  animals,  and  which 
[sic],  he  contends,  give  positive  evidence  of  a  great  number  of  inter- 
mediate members  or  links  in  the  great  chain  of  progressive  devel- 
opment, which  have  left  no  remnants  or  traces  behind."  Does  the 
biologist  really  talk  in  this  fashion  ?  We  very  much  doubt  it.  How 
can  these  "  intermediate  members "  have  left  no  remnants  or  traces 
behind,  if  they  have  left  rudimentary  organs  as  memorials  of  their 
existence?  Then  what  is  the  force  of  the  word  "intermediate"? 
Intermediate  between  what?  A  rudimentary  organ  simply  points  to 
some  anUrior  form,  in  which  the  organ  was  better  developed.  The 
word  "intermediate"  has  here  absolutely  no  application.  Our  author 
is  able,  however,  to  give  us  the  philosophy  of  the  rudiments.  It  "can 
not  be  denied,"  he  says,  "  that  they  prove  a  unity  of  plan  or  of  thought, 
of  beauty  and  order,  in  the  production  of  the  wondrous  cosmos  of  ani- 
mal life,  including  a  dramatic  order  in  the  introduction  of  its  families 
and  groups."  When  people  say  that  a  thing  "  can  not  be  denied," 
thoy  generally  mean  that  it  must  be  admitted.  If  Dr.  Porter  uses  the 
words  in  this  sense,  he  simply  closes  the  whole  case  without  further 
argament.  The  same  method  applied  to  the  question  of  evolution  at 
largo  would  have  saved  him  the  trouble  of  writing  his  lecture  ;  though 
possibly  a  brief  oracular  announcement  might  not  have  wrought  in- 
stant conviction  in  the  minds  of  the  Nineteenth  Century  Club.  We 
are  going  to  be  very  bold,  for  our  own  part,  and  insist  on  treating  the 
question  as  still  open.  We  say  then  that,  in  our  opinion,  Dr.  Porter's 
ory  of  "a  uuity  of  plan  or  of  thought,  of  beauty  and  order,"  is  not 
able,  and  that  the  evolution  theory  alone  meets  the  case  satis- 
factorily. TTiere  is  no  use  in  talking  of  beauty  or  order,  unless  we 
mean  such  beauty  and  order  as  human  faculties  c.in  recognize.     Now, 
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our  human  faculties  do  not  recognlzo  b«anty  in  the  uselees  and  dwin- 
dling rudimcuts  of  onco-developed  members.  Wo  are  profoundly  in- 
lerostcd  in  the  invertebrate  or  inoUuscoid  eye  of  the  vertebrate,  Ual- 
tcria  jmnctata,  referred  to  by  Dr.  Dallinger,  an  eye  "so  buried  io  ila 
capsule  and  surrounding  tissue,  and  so  covered  with  the  skin  of  the 
head,  as  to  make  it  almost  inconceivable  that  it  can  be  alT         '  '  n 

the  most  intense  light"  ;  but,  if  we  are  asked  to  adniii\  i 

the  arrangement,  if  we  are  summoned  to  recognize  a  wonderiul  exam- 
ple of  order  in  the  perpetuation  of  so  functiunless  a  structure,  we  bold 
back.  The  main  clement  in  beauty  is  fitness,  the  main  element  in 
order  is  purpose  ;  and  we  see  neither  fitness  nor  purpose  here.  The 
only  conceivable /;urji>04c  would  be  to  guide  the  biologist  to  the  very 
conclusion  he  baa  arrived  at,  namely,  that  a  remote  ancestor  of  IIat> 
leria  was  a  mollusk  ;  but,  although  as  worthy,  perhaps,  of  a  "  ■  i- 

dential  arrangements  in  his  favor  as  anybody  else,  the  biol"  'i 

prone  to  think  that  such  helps  as  he  finds  on  the  way  were  designeil 
for  his  special  benefit.  He  does  not  very  well  see  how  a  past  order  of 
things  could  help  leaving  traces  of  itself  ;  and  he  rests  in  the  facts  as 
they  are. 

Rudimentary  organs.  Dr.  Porter  assures  us,  bring  more  difiScultici 
than  aids  to  the  doctrine  of  evolution.  This  is  an  extraordinary  state- 
ment, seeing  that  competent  biologists,  almost  without  exception,  hare 
taken  a  directly  opposite  view.  Does  the  learned  doctor  mean  to  say 
that  biologists  in  general  are  radically  incompetent  to  interpret  the 
facts  with  which  they  have  to  deal — that  facts  which  thty  '  ■  to 
regard  as  subversive  of  a  theory,  or  at  least  as  throwing  .*.  li- 

culties  in  its  way,  they  accept  with  one  accord  as  confirmatory  of  it? 
There  is  manifestly  only  one  remedy  for  this  state  of  things,  and  that 
is  that  the  biologists  of  Europe  and  America  should  go  to  school  to 
the  ex-President  of  Yale,  and  loam  from  him  how  to  read  the  book  of 
Nature.  Possibly,  in  that  case,  one  of  his  bright  scholars  might  ask 
him  how  it  was,  if  the  facts  in  connection  with  rudimentary  orgaM 
brought  more  difficulties  than  aids  to  the  doctrine  of  ■      '  "  tt 

he  had  himself  declared,  i«  the  vtry  same  sentence  in  u. 
ment  was  made,  that,  were  the  doctrine  of  evolution  satisfactorily 
established  on  other  grounds,  the  existence  of  rudimentary  organs 
would  he  consistent  therewith*  Then,  perhaps,  the  class  might  be 
broken  up.  The  scholars  would,  perhaps,  not  wait  to  hear  the  tuantcr 
discourse  on  embryology,  and  show  how  the  successive  stages  of  em- 


*  nero  la  tbc  Bontcncc — a  remarkable  one:  "That  they  [rudimnitai?  orgmns]  wodit 
be  rontisteiit  with  the  Ooiirine  of  eTolution  bj  favoriog  and  continued  cnTironmciit,  pro 
viOed  this  wore  eslablished  on  other  deciitive  grounds,  is  also  tnie ;  but  they  bring  moit 
dilTicultles  than  aid  to  this  theory,  inaiiniiicfa  as  the  critic  asks  at  ono«.  If  the  tocmmaa 
of  erolutiiin  were  so  wide-9prcad  and  lon^-continued,  why  an*  not  thcM  btctai  lbl> 
more  numeroua  ?  " — (Lecture,  p.  10.)  We  fail  to  aee  the  propriety  ia  calHsg  i 
organs  "  broken  links." 
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bryouic  lifo  may  be  iuterpreted  as  a  kind  of  "  logical  growth "  or 
the  dcrelopmcut  of  a  plan.  The  diiKculty  with  this  interpretation, 
again,  IB  that  it  is  merely  formal  and  means  nothing.  If  a  Divine  plan 
ia  to  be  invoked  on  every  occasion  as  the  explanation  of  whatever  is 
obscure,  all  rational  inquiry  is  at  an  end.  God  ia  not  bound  to  give 
reasons.  His  ways  arc  j)a8t  finding  out.  Nature's  ways,  on  the  other 
hand,  do  lend  themselves  to  progressive  interpretation.  There  are 
ultimate  questions  that  always  elude  ns,  but  we  can  leai-n  through 
experience  and  observation  to  connect  cause  and  effect,  antecedent 
and  consequent.  It  is  upon  this  line  that  the  scientiGc  investigators 
of  the  day  are  working ;  and  not  a  day  passes  without  bearing  wit- 
ness to  the  fruitfulness  of  their  methods.  This  is  the  reason  why, 
among  scientific  workers,  an  hypothesis  that  lends  itself  to  verifica- 
tion, that  deals  with  the  actual  and  real,  is  always  preferred  to  one 
that  supplies  a  formula  and  nothing  more. 

"We  pass  over,  as  containing  little  or  nothing  that  is  relevant  to  the 
subject  of  evolution,  Dr.  Porter's  discussion  of  the  doctrine  of  the 
conservation  of  energy.  The  next  section  of  the  lecture  deals  with 
the  theory  that  the  phenomena  of  life  may  be  highly  specialized  and 
complicated  forms  of  mechanical  (molecular)  action.  "  To  put  for- 
ward such  a  theory,"  says  Dr.  Porter,  "  ia  to  hypostatize  an  agency  or 
an  agent  of  the  vaguest  and  most  nebulous  character,  and  to  claim  for 
it  all  the  attributes  of  things  or  agents  that  are  known  to  exist  under 
the  severest  tests  of  observation  and  experiment."  We  wish  Dr, 
Porter  would  explain  how  it  is  possible  to  hypostatize  an  agent  of  the 
most  nebulous  character  and  yet  assign  to  it  a  most  definite  character. 
The  theory  under  consideration  simply  proceeds  upon  the  principle 
that  to  simplify  or  explain  you  must  generalize — that  is  to  say,  you 
must  find  the  means  of  expressing  the  special  in  terms  of  the  general. 
The  phenomena  of  life  arc  highly  special  phenomena,  and  we  are  nat- 
urally led  to  wish  to  see  them  in  wider  relations.  To  rest  in  the  spe- 
cial is  to  rest  in  nescience  ;  and  the  awakened  human  mind  does  not 
consent  to  that.  The  widest  relations  of  all  are  those  which  we  call 
mechanical  ;  the  natural  tendency  of  thought,  therefore,  is  toward  the 
bclit'f  that  it  is  through  the  compounding  and  recompounding  of  these, 
iu  ways  and  regions  at  present  far  beyond  our  ken,  (hat  matter  acquires 
its  higher  and  more  specialized  functions.  We  see  in  the  human  body 
what  a  mere  aggregation  of  cells  may  become  ;  we  see  in  human  society 
what  a  mere  aggregation  of  individuals  may  become  ;  and  it  is  irapos- 
eible  th.it  Science  should  not  seek  her  equilibrium  in  some  theory  of 
the  essential  unity  of  all  forms  of  matter  and  all  modes  of  force.  We 
must,  however,  quote  a  powerful  sentence  which  in  the  lecture  before 
us  immediately  follows  (page  1.5)  the  words  last  quoted  :  "  To  apply  in- 
duction to  a  process  which  ought  to  begin  with  analogy  and  end  with 
fact,  but  which  begins  with  a  surmise  and  ends  with  a  dogma,  ia  to 
reverse  the  order  and  to  deny  the  criteria  which  have  given  Science 
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her  authority  to  prove  and  PhilosopLy  bor  power  to  pi      '         "    Ttis 
has  a  most  magisterial  and  academic  sound  ;  but  oL  !  inebodj 

please  to  say  what  it  means  ?  The  oracles  of  old  were  often  of  doobt- 
ful  import ;  the  trouble  with  them  was  that  they  admitted  of  Um 
msCny  interpretations.  But  the  trouble  with  the  oracle  before  uh  is 
that,  to  our  finite  comprehension,  it  does  not  admit  of  any  interpreta- 
tion. How  can  mrfMCfjow  be  applied  to  a/woces.i.?  Induction  is  itself 
a  process.  Again,  how  can  the  application  of  induction  to  a  procew 
(admitting  the  thing  possible)  constitute  the  reversal  of  an  order? 
Should  the  process  be  applied  to  the  induction  instead  ?  What,  we 
fancy,  Dr.  Porter  meant  to  say  was,  that  a  certain  process,  which  be 
tries  to  describe,  reverses  the  order  and  denies  the  criteria,  etc,  nc<< 
that  the  application  of  induction  to  the  process  has  that  result.  Cut 
who  should  be  able  to  say  what  he  means  in  clear  and  anmistnl^able 
language  if  not  an  ex-President  of  Yale  ?  The  fact  is,  however,  to 
return  to  the  main  question,  that  the  criteria  of  science  are  not  denied, 
nor  is  "  Philosophy  "  robbed  of  any  power  she  ever  had  to  prophesy, 
by  the  hypothesis  nnder  consideration,  which  is  constructed,  as  wr 
have  tried  to  show,  strictly  in  accord.ince  with  established  analogiw. 
There  are  just  two  courses  open  to  us :  one  is  to  assume,  with  each 
advance  in  the  complexity  of  phenomena,  the  introduction  of  some 
new  force  wholly  unlike  and  unconnected  with  those  manifested  in 
Eunpler  phenomena  ;  the  other  is  to  assume  that  all  force  is  one,  and 
that  it  is  merely  the  progressive  compounding  of  the  simplest  relarioo* 
that  yields  the  successively  higher  functions  and  j)roducts.  Men  of  sci- 
ence in  general  incline  to  the  second  alternative  rather  than  to  the  fimt 
"  In  spite  of  our  cautions,"  says  Dr.  Porter,  "  evolution  will  take 
another  step  upward,  even  though  it  plant  its  ladder  in  the  clouds  and 
lean  it  against  the  sky."  How  are  we  to  explain  such  daring  perver- 
sity on  the  part  of  " evolution  "  ?  Could  it  be  that  Dr.  Porters  cau- 
tions are  not  understood  ?  There  are  phrases  and  sentences  in  the 
pages  before  us  which  really  suggest  an  excuse  for  evolution  on  tlus 
score.  What,  for  example,  does  this  mean:  "The  unfeigne<i  grati- 
tude in  the  presence  of  others,  or  their  displeasure,  is  soon  fixed  in  the 
brain  reactions  "  ?  If  we  thought  the  context  would  throw  any  light 
on  this  remarkable  utterance  we  would  quote  a  certain  amount  of  it ; 
but  we  have  carefully  scrutinized  it  ourselves  without  griting  any 
help.  Dr.  Porter  is  here  assailing  the  evolutionary  view  of  rtbies, 
but  that  he  adequately  understands  it  is  not  very  evident,  in  vpite  of 
the  profuse  use  he  makes  of  technical  phrases.  Wc  find  no  referencf 
in  his  argument  to  the  development  of  social  morality  through  domts- 
tic — to  the  origination  of  morality,  according  to  Herbert  Spencer,  who 
is  perhaps  as  authoritative  an  exponent  of  evolution  aa  could  be  named, 
through  the  care  for  progeny.  If  Dr.  Porter  had  rr.illy  wished  to  do 
justice  to  this  part  of  his  subject,  he  should  certainly  have  taken  foil 
account  of  the  line  of  argument  followed  out  in  thp  "  Data  of  Ethica" 
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lie  probably  would  not  tben  bave  written  tbc  follonnug  awkward  aud 
pointless  sentence :  "The  altruistic  experiences  which  somehow  find 
themselves  within  the  arena  of  man's  private  experience  naturally  se- 
coro  to  themselves  the  response  of  man's  interested  gratitude  ;  selfish- 
ness awakens  a  natural  antipathy."  Surely  the  word  "  experiences " 
here  should  be  replaced  by  "  sentiments."  Imagine  "  experiences " 
securing  a  "  response  of  interested  gratitude  "  !  Then,  what  is  meant 
by  qualifying  gratitude  as  "  interested  "  ?  We  imagine  that  it  is  of 
the  nature  of  gratitude  to  be  interested.  The  main  point  is,  however, 
that  the  evolution  philosophy  docs  explain,  if  not  to  Dr.  Porter's  satis- 
faction, to  the  satisfaction  of  many,  the  origin  and  growth  of  altruistic 
sentiments,  and  that  it  is  not  correct,  therefore,  to  speak  as  if  that 
philosophy  wholly  failed  to  grapple  with  the  question. 

It  is  remarkable  how  free  the  ex-President  of  Yale  seems  to  feel 
himself  to  treat  de  haul  en  baa  the  leaders  of  modem  evolutionary 
thought.  He  twitted  them,  it  will  be  remembered,  with  not  knowing 
how  to  state  their  own  case  to  the  best  advantage.  He  now  talks  of 
"  the  dreary  and  meaningless  theories  "  of  Spencer  and  Lewes,  and 
smiles  at  the  "naivete"  of  Spencer  in  acknowledging  that  he  had  found 
the  germ  of  his  system  in  the  philosophy  of  Wolff.  Then  of  Spen- 
cer's application  of  Wolff's  idea  he  says,  "  There  never  was  a  pro- 
found spiritual  truth  more  ignominiously  misinterpreted  and  more 
basely  perverted  to  earthly  uses."  We  should  like  much  to  sec  the 
evidence  that  Spencer  had  misinterpreted  Wolff.  According  to  Dr. 
Porter,  to  misinterpret  a  writer  is  apparently  to  accept  some  thought 
contained  in  his  writings,  but  to  develop  and  apply  it  differently  from 
what  he  had  done  ;  and  to  confess  the  obligation  is  "  nalveti "  I 
Really,  the  ex-president  is  teaching  us  some  strange  lessons. 

Perhaps  he  (Spencer)  "was  incapable,"  our  critic  haughtily  re- 
marks, "  of  discerning  the  difference  between  a  homogeneity  in  matter, 
necessarily  and  blindly  tending  toward  a  heterogeneity,  and  such  a 
law  of  organism  [sic],  progress,  and  growth  as  requires  a  spiritual  in- 
telligence to  originate  and  maintain  it."  Perhaps  he  was,  poor  man  ! 
or  perhaps  he  thought  he  had  better  discern  and  formulate  prog^ss 
where  he  could  do  it  to  the  best  advantage,  and  leave  the  postulating 
of  spiritual  intelligences  to  those  who  had  a  greater  talent  than  he  for 
building  in  the  region  of  the  unverifiable.  It  would  have  been  "far 
more  creditable  "  to  Spencer,  Dr.  Porter  remarks,  if  he  had  taken  the 
pantheistic  theory  for  better  or  for  worse,  in  lieu  of  his  own  conclusion 
in  favor  of  an  Unknowable  Cause  of  all  things.  It  will  occur  to  some, 
we  think,  that  Herbert  Spencer's  "credit"  is  quite  as  safe  in  his  own 
keeping  as  it  would  be  in  his  critic's. 

Let  us,  hasten,  however,  to  the  conclusion  of  the  whole  matter. 
Dr.  Porter's  final  position  is  that  "  evolution,  as  a  consistent  theory,  in 
Us  logical  outcome  will  be  found  to  give  a  material  substratum  and 
kterial  laws  for  the  human  spirit  ;  to  involve  caprice  in  morality, 
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ivranny  in  government,  uncertainty  in  science,  with  a  denial  nf  ifl|fl 
mortality  and  a  disbelief  in  the  personality  of  man  and  of  God." 
Here  we  distinctly  join  issne.  Evolution,  as  tanght  by  Herbert  Spen- 
cer, docs  nothing  to  weaken  the  fundamental  distinction  between  sub- 
ject and  object,  between  mind  and  matter.  If  Spencer  tcriches  tliil 
both  these  aspects  of  existence  may,  or  rather  most,  find  their  union 
and  identification  in  the  Unknowable  Cause,  he  does  no  more  and  no 
less  than  the  Christian,  who  believes  that  God  is  the  author  both  of 
the  visible  world  and  of  the  human  spirit.  Evolution  gives  material 
laws  for  human  thought,  only  in  so  far  as  it  shows  the  dependcnc* 
of  each  higher  plane  of  life  on  those  below  it ;  but,  inasmuch  as  it 
also  shows  the  reaction  of  the  higher  on  the  lower,  it  does  as  much  for 
the  establishment  of  liberty  as  for  the  demonstration  of  necessity.  At 
to  involving  caprice  in  morality,  that  is  precisely  what  it  does  not  do, 
but  wh.at  theological  systems,  referring  the  criterion  of  right  and 
wrong  to  a  personal  will,  always  have  done  and  always  will  do.  Tbe 
proof  is  simple  and  conclusive.  Wherever  morality  has  disengaged 
itself  from  theology,  there  it  has  shown  a  tendency  to  develop  along 
the  same  lines.  Wherever  it  has  been  complicated  with  theology, 
there  it  has  always  been  more  or  less  incalculable  and  capricions  ;  we 
may  add,  more  or  less  perverted  and  debased.  As  to  tyranny  in 
government — the  thing  is  almost  too  preposterous  to  discuss — ererr 
child  knows  that  the  days  when  evolution  would  have  been  treated 
as  a  damnable  heresy,  to  bo  extirpated  by  fire  and  sword,  and  when  a 
spiritual  philosophy  was  supreme,  were  precisely  the  days  of  the  most 
odious  political  tyranny  ;  and  that  to-day,  step  by  step  with  tbe  ad- 
vance of  the  philosophy  Dr.  Porter  so  much  detests,  political  ad* 
ministration  is  becoming  milder  and  more  equitable.  "  Unccrt.ilnty 
in  science " — what  are  the  proofs  of  it  ?  Was  there  ever  a  time 
when  science  was  surer  in  its  methods,  or  more  fruitful  in  its  re- 
sults, than  it  is  to-day?  What  did  the  ppiritualistic  philosophies  of 
the  past  ever  do  for  science  except  to  embarrass  it  with  arbitrary  by- 
pothcses,  and  to  stand  in  the  way  of  the  recognition  of  the  natural 
causes  of  phenomena  ?  Did  it  help  the  understanding  of  disense  to 
explain  it  as  a  chastisement  for  sin  ?  Was  the  old  doctrine  of  demonise 
possession — so  strongly  countenanced,  unfortunately,  in  the  New  Tes- 
tament— an  aid  toward  the  scientific  treatment  of  insanity?  Did  tbe 
general  belief  in  ghosts  and  devils  help  to  rationalize  men's  thought*? 
We  think  that  answers  should  be  given  these  questions  before  w«  Mfl 
asked  to  accept  the  statement  that  the  doctrine  of  evolution  will  leiff 
to  "  uncertainty  in  science."  Tbe  fact  is,  that  the  hold  which  evolo- 
tion  has  to-day  upon  the  scientific  world  is  due   ■    '     '  u  Dr. 

Dallinger  observes,  to  its  proved  utility  in  a  great  n;  t  field* 

of  scientific  investigation.     The  man  of  science,  we  may  bo  gnro,  will 
not  be  slow  to  discard  it,  when  he  finds  It  beginning  to  lead  him  ulfl^ 
and  vitiate  his  scientific  labors.  fl 
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lally,  as  to  the  relation  of  the  evolution  philosophy  to  the  belief 

orlality  and  in  a  personal  God.     When  Darwin  was  asked  by 

one  whether  his  theories  were  consistent  with  faith  in  Christ, 

Iwered  that  they  had  no  bearing  upon  faith  in  Christ,  except 

far  as  they  might  render  those  who  adopted  them  exceedingly 

1  as  to  the  evidence  for  any  belief  or  opinion  presented  for  their 

snce.     The  answer  was  a  good  one  ;   and  a  somewhat  similar 

may  serve  us  here.     The  doctrine  of  evolution  is  simply  a 

of  conceiving  and  accounting  for  the  succession  of  events  on  the 

It  is  in  no  sense  a  metaphysical  or  ontological  doctrine,  and 

claim  to  the  absoluteness  with  which  metaphysical  and  onto- 

doctrines  are  invested.     It  does  not  pretend  to  penetrate  to 

or  to  nnvcil  final  causes.    If  it  is  regarded  by  some  as  solv- 

iH  mysteries,  that  is  simply  because  they  do  not  adequately  nn- 

tand  it.     Mr.  Spencer  certainly  has  never  given  countenance  to 

idea.     It  does,  however,  as  Darwin  said  of  his  philosophy,  call 

t  attention  to  the  need  for  proving  all  things.     It  strikes  at  the 

authority,  al^vays  excepting  the  constitutional  authority,  as  we 

irm  it,  of  demonstrated  truth.     What  is  troubling  the  theolo- 

day  is  that  it  is  making  good  the  claim  advanced  by  Christian 

ff  for  philosophy,  namely,  that  it  should  embrace  the  whole  do- 

■fif  knowledge.    There  may  be  a  great  deal  of  wild  talk  about 

Bon  on  the  part  of  people  whose  ideas  on  the  subject  are  crude 

piperficial,  just  as  there  is  a  great  deal  of  wild  talk  about  art 

mbout  politics  among  people  who  know  next  to  nothing  of  these 

KSt«.     Nevertheless,  one  good  effect  is  everywhere  apparent — the 

g  demand  for  proof  in  lieu  of  dogma.     Now,  the  doctrine  of 

Itality   is  just  in   this  position,  that,  heretofore,  it   has  been 

ed  upon  authority — upon  the  same  authority  as  that  upon  which 

lost   preposterous   fables  have  been  given  out  as  solid  truth. 

authority  is  discredited,  and  among  the  intelligent  classes  is 

ing  more  so  from  day  to  day.    The  doctrine  of  immortality, 

ore,  has  to  seek  out  new  proofs  ;  and  up  to  the  present  it  is 

igaged  in  the  quest.     That  an  emotional   longing  for  immor- 

is  common  among  men  is  no  doubt   true  ;  and,  if  that  is  a 

[  for  believing  in  it,  then  the  case  may  be  considered  proved. 

upon  whom  the  methods  of  modem  science  have  fjjken  hold 

probably  ask  for  more  conclusive  demonstration. 

idea  of  God,  again,  is  compromised  to  some  extent  in  the  same 
as  the  doctrine  of  immortality,  namely,  by  the  discrediting  of 
lority  upon  which  it  has  been  taught.  It  has  now  to  maintain 
the  open  field  of  philosophy.  To  say  that  it  is  found  in  the 
and  is  to  be  believed  because  it  is  there,  is  no  longer  sufficient, 
present  state  of  thought,  the  belief  in  God  must  be  borne  in 
e  human  mind,  as  the  result  and  consummation  of  all  its  activi- 
il  will  certainly  lose  ground.     If  Dr.  Porter  can  teach,  with 
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])u\vcr  and  demonstration,  a  )>hilo80phy  that  will  place  tbc  belief  n 
God  upon  unassailable  ground,  not  only  will  he  encounter  no  opposi- 
tion from  evolutionist's,  but  he  will,  we  undertake  to  say,  receive  their 
hearty  thanks  for  removing  out  of  the  way  a  question  which,  though 
not  properly  belonging  to  their  field  of  thought  and  labor,  has  too 
often  been  made  use  of,  maliciously  or  ignorautly,  for  their  annoy- 
ance. It  is  needless,  we  hope,  to  say  that  the  demonstratioo  would  b 
no  way  afifect  the  practical  work  of  scientific  investigation.  The  con- 
Btancy  of  natural  law  is  the  one  essential  condition  of  Bcicutific  prog- 
ress ;  and,  that  datum  remaining,  men  would  still  seek  to  know  what 
is  in  the  present  and  what  has  been  in  tbc  past ;  and  would  6till  re- 
gard the  world  as  Wolff  regarded  it,  as  "  a  series  of  changing  object* 
which  exist  conjointly  and  successively,  but  which  are  so  connecled 
together  that  one  ever  contains  the  ground  of  the  other."  •  Dr.  Por- 
ter does  not  himself  seem  to  bo  of  a  very  different  opinion,  for  (pago 
31)  he  sees  no  objection  to  "  connecting  the  scientist  with  the  original 
star-dust,"  so  long  as  we  consent  to  do  so  through  "  the  ;  ive 

complications  of  a  slowly  developed  thought  of  the  living  iig 

God."  If  Dr.  Porter  really  understands  how  the  progressive  compli- 
cations of  a  thought  could  facilitate  the  conversion  of  star-dust  ioto 
a  scientist,  he  stands  on  a  proud  intellectual  eminence  ;  and  it  \&  no 
wonder  if  he  feels  that  he  could  school  the  whole  evolutionist  trilw, 
from  Darwin  and  Spencer  down.  It  is,  however,  going  a  long  way 
with  the  evolutionist  to  believe  that,  by  the  aid  of  a  few  thought- 
complications,  the  star-dust  could  be  brought  to  take  so  improved  a 
form  ;  and  the  evolutionist  will  not  quarrel  with  him  for  bis  proviso. 
The  evolutionist  does  object,  however,  when  he  is  told  that  c«rt»ia 
"artificial  lines  of  progressive  evolution  may  become  luminous  with 
thought  when  projected  against  the  bright  background  of  the  living 
God."  He  says  :  "  No  ;  things  do  not  become  luminous  when  placed 
against  a  bright  background  ;  they  become  dark."  f 

Uad  we  space  we  might  notice  some,  no  doubt  unintentional,  tnis- 
representations  of  Mr.  Spencer's  philosophical  position,  particularly  in 
regard  to  his  alleged  demand  for  "  faith."  We  must  leave  this  on- 
done,  however,  in  order  to  make  a. few  concluding  remarks.  Dr. 
Porter,  we  arc  sure,  can  not  but  feel  that  the  present  time  is  a  critical 
one.  The  numerous  attacks  that  have  lately  been  made  upon  tb« 
theory  of  evolution,  and  generally  upon  the  rationalism  of  the  age,  show 
that  the  defenders  of  ancient  opinions  feel  that  something  most  b* 


•  Schwcgler,  translated  by  Seolre. 

f  Tbc  crolutionist  is  also  driven  to  wonder  what  can  be  the  etat«  of  EnKlblt  ( 
tion  Bt  Yale  when  the  ei-prcsidcnt,  in  what  was  meant  to  be  tlic  nioet  Imjiri-Mive  p«ii  cf 
bis  lecture,  writes  as  follows:  "Why,  then,  may  lie  [man]  not  be  worthy  of  th<  mwMiiit 
care  and  fatherly  love  of  Him  who  has  bad  him  in  His  thougfata  from  the  bepnalnn  '" 
now,  and  toieard  te/umt  Ilia  plans  and  movements  have  ever  been  tending  }  "— {L 
p.  3S.) 


EX-PRESIDENT  PORTER   ON  EVOLUTION. 

Br  all  the  world  will  go  after  the  new  ligbts.     Well,  we  too  are 

idly  convinced  that  something  must  be  done.     We  have,  on  the 

d,  ministers  of  religion  and  doctors  of  divinity  denouncing  mod- 

ience  as  godless  ;    we  have,  on  the  other  band,  men  of  science 

g  by  their  practice,  if  not  by  words,  bow  little  weight  they  al- 

clerical  objurgations.     The  priests  proclaim  that  the  dominant 

fie   philosophy  destroys  the  sense  of  moral  obligation  ;    nay, 

destroys  the  ground  of  moral  obligation.     The  scientists  reply, 

t,  that  their  philosophy  is  true,  and  that  moral  obligation  must 

e  of  itself.     The  situation  is  dangerous.     It  is  a  dangerous 

5  to  tether  moral  obligation  to  outworn  creeds  ;  and  it  is  an  al- 

,  equally  dangerous  thing  to  formulate  new  principles  of  scientific 

iry,  without  clearly  and  frequently  exhibiting  the  provision  they 

J  for  the  regulation  of  conduct.     On  the  part  of  the  theological 

d,  there  has  been  too  much  of  frowning  opposition  to  inevitable 

ffe  ;  on  the  part  of  the  scientific  world  too  mach  gayety  of  heart  in 

oat  for  new  destinations.    The  theologians  have,  for  the  most 

pulsed  as  a  foe  what  they  should  have  hailed  as  a  friend  ;  and 

entists  have  not  shown  quite  enough  consideration  for  the  weaker 

in  to  whose  convictions  their  new  speculations  were  giving  a 

!  think,  therefore,  that  there  has  been  error  on  both  sides,  and 
is  now  high  time  the  whole  matter  should  be  considered,  as  it 
I  joint  committee.  The  word  has  gone  forth  :  morality  must  stand 
ia  of  natural  law,  or  it  can  not  stand  at  all.    God  can  not  make 
y.    He  has  to  be  moral  Himself  first  before  He  can  even  sanction 
L,  if  we  know  God  as  moral,  we  know  morality  apart  from  the 
'  God.     The  problem  of  the  day,  therefore,  is  the  formulation 
forcement  of  a  natural  morality — a  morality  resulting  from  the 
of  man  and  the  conditions  of  his  existence.     We  have  to  look 
liverse  in  the  face  and  question  of  it  what  it  would  have  us  do  ; 
to  say,  on  what  term^  the  harmony  and  happiness  of  human  life 
be  won.     Heretofore  men  have  trusted  to  n.imcs — to  Moses  and 
to  Jesus  and  Buddha,  and  have  received,  at  the  hands  of  these, 
!iat  were  in  reality  the  embodiment  of  human  experience  ;  but 
le  is  coming,  yea,  now  is,  when  law  must  take  on  an  impersonal 
ter  and  be  obeyed  as  law.     There  is  no  uncertainty  as  to  the 
uental  principles  of  morals  ;  but  we  have  weakly  allowed  our- 
to  think  that  the  authority  of  all  moral  teaching  is  bound  up 
ertain  traditional  doctrines.     That  is  the  cardinal  error  which 
»8t  men  should  strive  with  all  their  power  to  banish.     If  there  are 
I  among  us  of  a  relaxation  of  moral  discipline,  they  can  bo  ac- 
ted for,  we  think,  by  the  fact  that  moral  instruction  has  been  be- 
ng,  for  some  time  past,  less  and  less  a  domestic  matter,  and  more 
norc  the  function  of  a  professional  class.     It  was  not  through  any 
issional  class  that  Moses  proposed  to  provide  for  the  moral  cduca- 
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tioii  of  Israel.  "These  words  tbat  I  command  tboe  thi.s  <lay  gball  S^ 
upon  tbinc  heart :  and  thou  [not  the  minister  or  the  Sunday-scboui 
teacher]  shalt  teach  them  diligently  unto  thy  children,  and  shall  talk 
of  tbem  when  thou  eittest  in  thine  house,  and  when  tboa  walkcsl  by 
the  way,  and  when  thou  liest  down  aud  when  thou  rieest  np,"  How 
little  this  ia  done  in  Christian  families  to-day  may  be  gathered  from 
President  Seelye's  recent  article  in  "The  Forum,"  where  he  urge*  the 
utter  insufficiency  of  the  domestic  teaching  of  morulity  and  religion 
as  a  reason  why  the  State  should  take  the  matter  in  hand.  If,  there- 
fore, ex-President  Porter  and  President  Seelye,  aud  all  the  other  gxtat 
educators  of  our  time,  want  to  render  a  signal  service  to  the  Stale,  let 
them  unite  in  earnest  and  continued  efforts  to  revive  the  domevtio 
teaching  of  morality.  Let  ihem  strive  to  persuade  Christian  parenia 
that  it  is  more  important  for  their  sons  to  be  honest  than  to  be  rich ; 
more  important  for  their  daughters  to  be  pure-minded,  rational,  sod 
womanly  than  to  be  fashionable  ;  and  there  will  soon  be  a  wonderful 
change  in  the  moral  tone  of  society.  But  so  long  as  men  like  these 
stand  apart,  thundering  against  the  methods  of  modem  scii-uce,  and 
representing  moral  authority  as  inseparable  from  supernatural  creed* 
that  are  daily  becoming  more  difficult  of  acceptance,  so  long  will  a 
very  hurtful  degree  of  uncertainty  as  to  all  moral  law  prevail  in  the 
community.  The  only  escape  from  a  situation  that  really  threaten* 
moral  anarchy  lies  in  the  recognition  of  the  fact  tbat  the  UnivcTKS,  m 
related  to  man,  has  lessons  to  teach  ;  and  that  these,  revealed  as  tmUui 
of  reason  to  the  mind  and  conscience,  are  not  less  authoritative  than 
if  thundered  on  affrighted  ears  from  the  cloud-wrapped  summit  of 
Sinai. 
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SciBUCE. — Instances  of  astounding  precocity  do  not  I 


the  austere  region  of  science.    Mathematical  genius  and  original 

in  physical  research  have  alike  b«en  frequently  heralded  by  exccpttooAl 

boyish  endowment. 

Among  the  great«8t  discoverers  we  have  instances  of  juvenile  Utr 
tinclion.  Galileo  showed  remarkable  aptitude  from  earliest  childhood. 
His  favorite  pastime  was  the  construction  of  toy  machines.  A  puaioa 
for  music  did  not  seduce  him  from  his  supreme  devotion  to  matbooaU 
ica,  and  by  nineteen  be  was  making  important  •;<'8.     Tyeht 

Bralie  illustrates  the  same  early  bent  in  a  slightly     ,     :.    :  way.     Ifti 
devotion  to  astronomy  bad  to  contend,  not  with  bis  o«^  but  wilk 
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incHnatioDS.     Sent  to  read  law  at  sixteen,  he  managed,  after 
ij's  Rtudies,  to  pursue  his  astronomical   observations,  passing 
nights  in  his  favorite  occupation.     Newton,  like  Galileo,  oocu- 
{g  playhours  at  school  with  constructing  model  machines  (water- 
windmill,  etc.).     By  the  age  of  twenty-three  or  tweuty-four  he 
jnceived  roughly  his  chief  epoch-tuaking  discoveries.     Another 
ill  investigator,  Thomas  Young,  was  a  striking  example  of  pre- 
He   read   with  fluency  at  two.      He  showed  extraordinary 
fy  of  mind  in  very  different  directions,  now  busy  mastering  the 
alties  of  Oriental  languages,  now  set  on  constructing  a  microscope 
imself.     His  mind,  unburdened  with  its  weight  of  learning,  was 
h^  tracking  out  new  truths  in  optics  by  the  age  of  twenty-nine, 
cent  English  biography  supplies  us  with  two  of  the  most  signal 
tions  of  the  precocity  of  the  mathematical  mind,  viz.,  Clerk- 
ill  and  Sir  William  Rowan  Hamilton. 

iong  naturalists,  too,  examples  of  well-marked  if  less  astonish- 
ecocity  are  to  be  met  with.     Linn.'cus  as  a  boy  showed  so  de- 
bent  to  botany  that,  through  the  advocacy  of  a  physician  who 
marked  the  early  trait,  he  was  saved  from  the  shoemaker's  shop, 
ich  his  father  had  destined  him,  and  secured  for  science.     At 
e  of  twenty-three  we  find  him  lecturing  on  botany,  and  snper- 
ug  a  botanical  garden,  and  at  twenty-eight  he  begins  fo  publish 
IF  ideas  of  classification.     Cuvier's  history  is  similar.     A  poor 
displayed  an  irresistible  impulse  to  scientific  observation,  and 
tniy-nine  published  a  work  in  which  the  central  ideas  of  his 
are  set  forth.     Humboldt,  again,  showed  his  special  scientific 
I  a  chUd.      From  his  love  of  collecting  and  labeling  plants, 
and  insects,  he  was  known  as  "  the  little   apothecary."     At 
he  published  a  work  giving  the  results  of  a  scientific  journey 
Bhine.    In  medicine,  Ualler  is  a  notable  instance  of  precocity, 
ce  Science  has  academical  and  other  appointments  to  bestow  on 
itinguished  votaries,  we  may  estimate  the  precocity  of  scientific 
J  noting  the  early  age  at  which  such  posts  have  been  won.     La- 
as  mathematical  te.icher  at  a  school  when  a  mere  lad  ;  Lagrange 
jofessor  at  eighteen  ;  St.  Hilaire  at  twenty-one  ;  Kepler,  Euler, 
IS,  and  Davy  at  twenty-three  ;  Cuvier  at  twenty-six  ;  Coperni- 
enty-seven  ;  and  Tycho  Brahe  at  twenty-eight.     Others  have 
deroio  honors  at  an  early  age  ;  among  these,  Lavoisier, 
[na  Clifford. 

owing  our  general  plan,  we  have  to  ask  what  proportion  of 
I  »ava/if»  have  shown  signs  of  precocity.  I  find,  after  going 
a  list  of  thirtj'-six,  that  twenty-seven,  or  three  fourths,  have 
istinct  evidence  of  a  bent  to  science  before  twenty.  Of  the 
ng  nine,  five  appear  to  have  first  taken  to  science  after  this 
ilc  in  the  case  of  four  the  question  is  left  doubtful, 
ing  now  at  the  age  of  productivity,  we  obtain  the  followir" 


I 
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results :  out  of  a  list  of  tbirty-oDe,  seven  certainly  wrote  memoire  or 
other  works  under  twenty  ;  fifteen  gave  out  their  tirst  known  produe* 
lion  between  twenty  and  twenty-five  ;  three  begnn  to  write  betweeu 
twenty-five  and  thirty  ;  leaving  six  who,  so  far  aa  I  can  jadge,  entered 
on  the  productive  stage  after  thirty. 

If,  again,  we  ask  at  what  age  fame,  or  the  achievement  which  en- 
titles to  fame,  is  reached,  we  obtain  the  following  figures  :  Out  of  a 
group  of  thirty-seven,  fourteen  reached  this  point  before  twenty-five, 
twelve  between  twenty-flve  and  thirty  ;  eight  between  thirty  and  forty ; 
while  three  did  not  rise  to  the  height  of  renown  till  after  forty. 

In  science,  as  in  the  more  serious  department  of  letters,  fame  it 
Bomelimes  reached  suddenly  by  the  production  of  a  great  work,  the 
fruit  of  many  years  of  study.  Harvey's  publication  of  hia  great  dis- 
covery at  the  ago  of  fifty  is  a  case  in  point.  It  is  to  bo  remembered, 
however,  that  llarvey  had  expounded  his  theory  in  lectures  some 
twelve  years  before  this  date.  And  the  same  kind  of  remark  applies 
to  Darwin  and  others  who  first  gave  to  the  world  epoch-making 
truths  at  a  somewhat  advanced  age  ;  wo  commonly  find  that  the 
actual  discovery  dates  from  a  much  earlier  period,  the  promulgation 
of  it  being  deferred  till  it  was  ready  to  be  presented  in  a  definite  and 
verified  form.  The  case  of  Franklin  making  his  first,  and  this  a  capi- 
tal, scientific  discovery  toward  the  ago  of  fifty  is,  so  far  aa  I  can  gatberi 
exceedingly  rare,  if  not,  strictly  speaking,  unique. 

Philosopkees. — If  philosophy  precedes  science  in  the  historical 
development  of  the  race,  we  need  not  wonder  at  meeting  with  in- 
stances of  youthful  speculative  genius.  Coleridge  is  not  tho  only 
case  of  a  lad  of  fifteen  having  his  head  seething  with  metaphysical 
puzzles.  But  Coleridge,  it  may  be  said,  never  developed  into  an 
original  thinker  ;  and  what  we  require  is  proof  of  the  early  manifesta- 
tion of  genuine  philosophic  originality. 

Passing  by  the  romantic  story  of  Ab^lard  dazzling  Paris  and  En- 
rope  with  his  dialectics  at  the  age  of  twenty,  and  coming  to  the 
modem  period,  we  note  that  the  most  conspicuous  instances  of  philo- 
sophical precocity  are  supplied  by  tho  history  of  British  philosophy. 
Berkeley,  as  hia  commonplace-book  shows,  hit  on  his  new  principle  of 
idealism  at  college  when  only  eighteen,  an  instance  of  metaphysical 
audacity  to  which  there  is  no  parallel.  Ilis  "  New  Theory  of  VisioD," 
perhaps  the  most  epoch-making  work  in  the  history  of  psychology, 
appeared  when  the  author  was  twenty-four.  His  immediate  succcssar, 
Hume,  displayed  speculative  ability  when  very  young,  and  wm  re- 
garded by  his  mother  as  an  "uncommon  wake»minded"  lad.  Ilit 
"  Treatise  of  Human  Nature,"  probably  the  work  of  modem  times 
which  has  proved  most  stimulating  to  further  inquiry,  was  thooglit 
out  between  the  ages  of  twenty-three  and  twenty-«ix.  And,  oddly 
enough,  Hume's  most  distinguished  follower,  J.  S.  Mill,  ha«  lupplied 
the  best  recent  example  of  philosophic  precocity.  , 
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Among  foreign  metapbysicianB,  tbe  two  who  come  nearest  to  the 
above  are  Leibnitz  and  SchelUng.  Leibnitz  was,  like  Mill,  a  prodigy 
of  youthful  learning,  and  began  from  the  age  of  seventeen  to  write  on 
a  variety  of  subjects.  His  bent  to  philosophical  reflection  betrayed 
itself  at  the  age  of  fifteen,  when,  at  the  University  of  Leipsic,  he  was 
entertaining  the  idea  of  rejecting  the  scholastic  doctrine  of  "  substan- 
tial forms."  His  first  philosophical  publication  was  the  "  Bachelor's 
Dissertation,"  which  falls  in  the  eighteenth  year.  But,  after  this,  Leib- 
nitz abandoned  philosophy  in  favor  of  politics  ;  so  that  be  did  not 
attain  the  rank  of  a  great  philosophical  teacher  till  tbe  age  of  forty- 
four.  Schelling,  if  a  less  remarkable  example  of  omnivorous  learning 
than  Leibnitz,  is  a  more  signal  instance  of  precocious  metaphysical 
constroctiveness.  He  graduated  at  the  early  age  of  sixteen,  taking 
"Myths "as  the  theme  of  his  dissertation.  lie  had  written  three 
philosophical  works  before  the  completion  of  his  twentieth  year. 

Following  the  same  plan  as  before,  1  have  tried  to  determine  the 
proportion  of  the  precocious  to  the  non-precocions  among  thinkers. 
Taking  thirty-seven  eminent  representatives,  I  find  that  twenty-five, 
or  about  two  thirds,  appear  to  have  shown  a  marked  philosophical  in- 
quisitivencss  before  the  age  of  twenty. 

If  now  we  go  on  to  ask  at  what  age  philosophic  production  begins, 
we  arrive  at  the  following  results  :  Among  thirty-six,  two  wrote  on 
philosophical  subjects  before  the  age  of  twenty  ;  eighteen  between 
twenty  and  thirty  ;  eight  between  thirty  and  forty  ;  and  eight  after 
forty. 

Finally,  with  respect  to  the  age  at  which  greatness  reveals  itself  in 
a  remarkable  achievement,  we  gather  the  following  data  ;  Out  of 
thirty-five,  three  distinguished  themselves  before  twenty-five;  four 
between  this  date  and  thirty  ;  fourteen  between  thirty  and  forty  ;  six 
between  forty  and  fifty  ;  and  eight  after  fifty. 

Of  those  who  achieved  philosophic  distinction  after  fifty  we  have 
no  less  illustrious  names  than  Descartes,  Ilobbes,  Locke,  and  Leibnitz. 
It  may  be  added  that  Kant  very  nearly  falls  into  this  category,  his 
first  independent  treatise  appearing  at  the  age  of  forty-six.  The  late- 
ness of  achievement  in  many  cases  is  connected  with  the  circumstance 
that  other  subjects,  as  mathematics,  have  been  taken  up  before  phi- 
losophy. 

In  presenting  these  statistics  of  genius,  I  am  not  unmindful  of  the 

■•  defvcts  of  the  evidence.     Thus,  for  example,  there  are  the  gaps  in  the 

record  of  the  childhood  of  great  men  which  all  the  industry  of  recent 

biographical  research  has  not  been  able  to  fill  up.*     Even  where  we 

do  know  something  of  the  early  life,  we  can  not  be  sure  that  we  have 

*  1  hire  fniind  the  determination  of  dates  in  the  rase  nf  the  Italian  painters  parlica- 
l&rljr  dilSouU  tor  this  reason.  Old  Vasari,  in  hia  "  Lirca,"  \i  Tery  chary  of  figures,  and, 
when  be  does  Tenturo  on  a  dat«,  he  U  rerjr  for  from  tinatwortby. 
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ft  full  and  accurate  account  of  the  intellectual  and  moral  idiosrncmj 
For,  on  the  one  side,  there  is  the  inat>ility  of  parents,  etc.,  to  rL-cogniie 
the  marks  of  natural  distinction.  But  few  gifted  children  have  been 
privileged  to  have  their  sayings  and  doings  observed  and  tre.isa 
like  Clerk-Maxwell  or  Rowan  Hamilton.  On  the  other  side,  i 
thing  in  the  way  of  overstatement  must  probably  be  set  down  to  th* 
exaggerative  influence  of  family  affection,  and  also,  perhaps,  to  tbi 
action  of  the  mythopo^ic  impulse  in  endowing  those  who  have  attained 
greatness  with  a  worthy  origin  in  the  shape  of  a  distingaisbcd  child- 
hood. 

Since  these  two  sonrces  of  error  tend  in  opposite  direction*— to 
an  underestimate  and  to  an  overestimate  of  the  indications  of  pre- 
cocity—  we  may  perhaps  assume  that  they  roughly  counterbalanM 
one  another.  And,  so  far  as  there  is  any  appreciable  rcnidual 
error,  it  would  seem  to  be  in  the  direction  of  nnderstatement  uf  the 
case. 

We  may  now  inquire  into  the  meaning  of  our  figures,  and  the  con- 
clusions to  be  drawn  from  them. 

A  glance  at  our  different  lists  will  show  that  throughout  precodtj 
preponderates.  This  will  be  made  more  apparent  by  the  following 
figures  :  Taking  the  seven  lists  together,  I  find  that  of  the  cases  ex- 
amined 231  out  of  287,  or  about  four  fifths,  displayed  talent  before  the 
age  of  twenty.  The  instances  of  those  who  gave  no  sign  of  their  hi^ 
destiny  in  their  youth  must  accordingly  be  regarded  as  exceptions  to 
the  general  rule. 

I  may  add  that  these  exceptions,  or,  to  be  more  accurate,  these  ap- 
parent exceptions,  include  only  one  or  two  names  of  the  first  maguitadc. 
I  doubt,  indeed,  whether  one  could  find  in  the  lists  of  musicians,  art- 
ists, and  poct.s,  a  single  clear  instance  of  a  man  of  supreme  genius  hav- 
ing failed  to  give  these  early  indications. 

In  the  second  place,  our  inquiries  teach  us  that  in  the  large  major- 
ity of  cases  the  productive  period  of  genius  begins  early.  Thus,  in  * 
total  of  263  cases,  105 — i.  e.,  just  two  fifths — are  known  to  have  pro- 
duced works  before  twenty  ;  or  211— or  more  than  fourth  fifths — be- 
fore thirty.  At  the  same  lime  these  figures  plainly  show  that  there  i« 
loss  uniformity  in  this  particular  than  in  the  other. 

In  the  third  place,  we  gather  from  our  investigations  that  a  largv 
majority  of  great  men  gain  their  first  considerable  nuccess  in  earijr 
manhood.    Thus,  out  of  258  cases,  101,  or  nearly  two  fifths,  roach  this 
point  before  twenty-five  ;  and  155— in  all  about  three  fifth* — betot 
thirty.     But  the  proportion  of  exceptions  becomes  decide4ny  laT||^| 
here.     Thus  we  have  thirty-one  instances,  or  nearly  one  eighth  of  (^| 
whole,  only  attaining  distinction  after  forty.     And  among  these  ^H 
names  of  very  high,  if  not  the  highest,  eminence. 

It  follows  that  there  is  only  a  general  and  not  a  perfect  consilienel 
with  respect  to  the  different  marks  of  precocity  here  selected.    The 
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men  vrbo  disclose  the  germ  of  a  great  intellect  in  boyhood  are,  as  a 
rale,  early  in  production,  and  in  the  attainment  of  an  assured  place 
among  the  great.  At  the  same  time,  there  are  noteworthy  deviations 
from  this  rule.  Thus,  Bach,  liaydn,  and  Wagner  in  music,  Perugino 
and  Gainsborough  in  painting,  Dante  and  Dryden  in  poetry,  Cervantes 
and  Soott  in  fiction.  Gibbon  and  Kiebuhr  in  scholarship,  Copernicus 
and  Darwin  in  science,  and,  finally,  Descartes  and  Leibnitz  in  philoso- 
phy, are  all  instances  of  early  promise  followed  by  comparatively  late 
performance. 

The  explanation  of  these  facts  seems  to  me  to  be  the  following : 
Genius,  as  the  etymology  of  the  word  suggests,  is  essentially  a  native 
quality.  A  truly  great  man  is  bom  such.  This  rocins  that  he  is  cre- 
ated with  a  strong  and  overmastering  impulse  to  a  definite  form  of 
origination.  And  hence  he  commonly  gives  a  clear  indication  of  this 
bent  in  the  first  years  of  life.  On  the  other  hand,  actual  production 
presupposes  other  conditions  as  well.  It  implies,  for  example,  a  certain 
amount  of  physical  vigor,  a  possession  which  many  a  son  of  genius  has 
had  to  do  without  in  the  early  years  of  life.  Not  only  so,  production 
on  any  considerable  scale  requires  opportunity  and  leisure.  And  here 
the  external  circumstances  become  a  matter  of  importance,  as  serving 
to  further  or  to  delay  the  process  of  achievement.  For  though  it  may 
be  true  that  in  the  end  real  genius  proves  itself  irresistible  in  its  in- 
stinctive striving  toward  creation,  every  reader  of  great  men's  biog- 
raphy knows  that  parental  disapprobation,  aided  by  the  necessity  of 
living,  from  which  even  the  most  gifted  of  mortals  is  not  exempt,  has 
in  a  large  number  of  instances  greatly  retarded  the  process  of  produc- 
tion and  the  attainment  of  distinction. 

I  do  not,  however,  consider  that  these  causes  account  for  all  the 
exceptions.  After  allowing  for  the  effect  of  delicate  health  and  ex- 
ternal obstructions  there  remain  a  certain  number  of  instances  of  late 
achievement  which  are  only  explicable  as  illustrations  of  a  slow  pro- 
cess of  development.  In  a  number  of  cases,  the  postponement  of  the 
fruitful  effort  has  been  due  to  the  individual's  own  volition  and  not  to 
external  compulsion.  Thus  Dante,  Milton,  Cervantes,  and  others  vol- 
untarily passed  their  early  manhood  in  active  life,  rather  than  in  the 
life  of  imaginative  creation,  showing  that  the  impulse  to  poetic  cre- 
ation was  not  at  this  period  supreme  and  overpowering.  In  other 
cases,  again,  there  is  reason  to  suppose  that  the  creative  faculty  un- 
folded itself  slowly.  What  Maeaulay  says  of  Bacon  is  apparently 
true  of  more  than  one  imaginative  writer  :  the  judgment  developed  in 
advance  of  the  fancy.  Defoe  seems  to  be  an  example  of  such  a  late 
development  of  imaginative  power,  and  George  Eliot  is  a  clear  and 
very  remarkable  instance  of  this  f.aciiUy  first  revealing  itself  at  a  com- 
paratively late  period.  If  to  these  considerations  we  add  that  men  of 
genius  vary  considerably  in  their  rate  of  production,  that  to  many 
the  process  of  creation  is  a  slow,  tentative  progress,  rather  than  a  sud- 
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den  acliievemcnt,  we  have,  I  imagine,  a  fairly  complete  explanstioo  of 
the  facts. 

If  now  we  compare  the  results  in  the  different  groaps  we  reiich 
other  interesting  conclusions.  Speaking  roughly,  one  may  say  that 
the  numbers  showing  distinct  promise  before  twenty  in  the  seTOil 
classes  are  represented  by  the  following  fractions  : 

41 


UusiclAn*...,,, 

Aniata. 

Scholu* 

(  Poeu 

eqa«]  \  NoTcliata 

(  Men  of  science. . 

Pbilosophera 


I 


In  order,  however,  to  get  a  just  idea  of  the  relative  proportions  of 
the  several  classes,  w^o  must  further  compare  them  in  respect  of  the 
date  of  the  commencement  of  the  productive  period  and  also  of  the 
age  at  which  distinction  is  attained.  If  wc  take  work  before  thirtyi 
representing  early  production,  we  find  the  proportions  in  the  difle 
groups  to  be  approximately  as  follows  : 

Uiuiciuia \ 

ArtisU fi 

PocU H 

ScientUta f 

Sclioltra \ 

Philoaophon ......  | 

Noveliata -ff 

Finally,  with  respect  to  the  age  of  distinction,  we  learn  that  Um 
following  p^opo^tion8  attain  this  point  before  forty  ; 

.         ,  (  Hunduu \ 

^^'^JArtiBM j 

,  (Poets \\ 

•^""M  Scientiau ji 

Scholars -f^ 

NovcliaU f 

Pbiloaopbere } 

It  will  be  seen  at  once,  on  comparing  these  tables,  that  on  the  whole 
the  order  of  the  classes  in  point  of  precocity  corresponds  pretty  closely 
with  the  order  in  which  we  have  examined  them.  Musicians  and  art- 
ists stand  at  the  head  of  the  list  throughout,  and  philosophers  come 
last  in  two  out  of  three  of  the  scales.  On  the  other  band,  the  relative 
position  of  the  intermediate  groups — poets,  scholars,  novelists,  and  sci- 
entists— varies  considerably  in  the  different  scales. 

Without  attempting  an  exhaustive  explanation  of  these  figures,  a  re- 
mark or  two  may  be  hazarded  as  to  the  more  potent  inflaonces  at  work  : 


*  If  ve  make  twenty  fire  the  limit,  wo  fisd  that  artists  just  lurpaia 


GENIUS  AND  PRECOCITY. 


601 


First  of  all,  then,  we  note  that  the  order  iu  respect  of  precocitj 
answers  roughly  to  the  degree  of  abstractness  of  the  faculty  employed. 
At  the  one  extreme  musicians  and  artists  represent  sensuous  faculty, 
or  the  least  abstract  mode  of  mental  activity,  while  philosophers  at  the 
other  extreme  illustrate  the  highest  degree  of  abstraction.  Between 
these  come  the  men  of  imagination,  the  poets  and  novelists.  And  this 
is  the  very  order  we  should  antecedently  expect  from  a  consideration 
of  the  general  laws  of  intellectual  development ;  for  sense,  imagina- 
tion, and  abstract  thought  are  the  three  well-marked  stages  of  intel- 
lectual progress.  Or,  to  express  the  same  fact  in  physiological  terms, 
one  may  say  that  the  nerve-centers  specially  engaged  in  the  production 
of  sense  impressions,  mental  images,  and  abstract  ideas,  develop  and 
are  perfected  in  this  order. 

Taking  up  the  classes  seriatim,  one  may  say  that  the  clear  primacy 
of  musical  genius  is  probably  connected  with  the  fact  that  the  faculty 
for  music  has,  as  its  main  ingredient,  a  very  special  and  restricted 
sense-endowment,  viz.,  a  fine  sensibility  to  tones  and  their  musical  re- 
lations, which,  again,  seems  to  be  correlated  with  a  special  functional 
endowment  of  the  organ  of  hearing.  One  may  add  to  this  that  musical 
inventiveness  presupposes  no  experience  or  knowledge  of  things,  but 
merely  an  accumulation  of  tone-material. 

Painting,  like  music,  seems  to  depend  on  a  special  sense-endowment, 
viz.,  an  eye  for  form  and  color,  and  also  a  finely  organized  hand,  which 
endowments  might  be  expected  to  be  well  marked  from  the  first.  On 
the  other  hand,  it  involves  much  more  in  the  way  of  external  observa- 
tion and  a  knowledge  of  objects.  Heuce,  perhaps,  its  inferiority  to 
music  in  the  matter  of  precocity. 

Passing  to  men  of  letters,  we  find  that,  on  the  whole,  poets  are  the 
most  precocious  class.  Here,  too,  we  note  the  presence  of  a  clearly 
marked  sensuous  ingredient,  viz.,  a  fine  ear  for  rhythm  and  the  musi- 
cal qualities  of  verbal  sounds.  The  poetic  endowment  includes,  more- 
over, as  a  principal  act,  or  a  lively,  sensuous  imagination,  a  faculty 
that  is  in  a  manner  based  on  a  certain  degree  of  perfection  of  the 
senses,  and  so  may  be  expected  to  become  prominent  at  an  early  period 
of  life.  If  to  this  wc  add  that  lyrical  poetry  is  to  a  very  large  extent 
the  expression  of  erotic  and  kindred  feelings  which  are  known  to  be 
developed  in  great  strength  during  the  transition  from  childhood  to 
youth,  we  are  able,  I  imagine,  to  underst.ind  much  of  the  daring  pre- 
cocity of  poets.  It  is  to  be  remarked  that,  though  there  are  several 
instances  of  boys  writing  comedies,  dramatic  composition  begins  as 
a  rule  considerably  later  than  lyrical,  and  this  accords  with  the  fact 
that  dramatic  conception  presupposes  much  more  ol)jective  knowledge 
of  men  and  things. 

The  next  class  to  claim  attention  is  the  scholars.  At  first  one  may 
well  be  surprised  to  find  these  so  high  np  in  our  first  table,  for  the 
critical  faculty,  judgment,  is  known  to  be  late  in  its  development    But 
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the  anomaly  is  only  an  apparent  one.  The  scholar,  the  historian,  and 
the  critic  are  alike  dependent  on  an  exceptional  power  of  acqnisition 
and  of  memory,  and  this  is  well  known  to  be  a  precocious  endowment. 
i-Jkloreover,  it  is  an  endowment  which  is  fairly  certain  to  be  duly  noted, 
^neing  that  it  is  precisely  the  aptitude  which  is  at  the  basis  of  school- 
renown.  This  is  borne  out  by  the  fact  that  the  class  of  scholars,  etc, 
though  high  up  in  respect  of  early  manifestation  of  ability,  are  not  go 
distinguished  in  the  matter  of  early  production  or  of  early  attainment 
of  excellence. 

The  next  group  in  our  combined  scale  of  precocity  is  scientists. 
Their  high  place  is,  I  believe,  largely  owing  to  the  mathematicians. 
The  mathematical  faculty  is  well  known  to  be  a  precocious  one.  Tbe 
fact  that  it  is  often  found  in  the  company  of  musical  capacity  suggests 
that  there  is  a  common  mental  ingredient.  In  each  we  note  tho  pUy 
of  inventive  imagination  on  a  circumscribed  mass  of  material  easily 
acquired,  viz.,  tone-images  in  the  one  case,  and  symbol-images  in  tb( 
other.  On  the  other  hand,  the  representatives  of  the  natural  sciences 
which  involve  prolonged  processes  of  observation,  etc..  are  much  less 
forward. 

The  shifting  position  of  novelists  in  our  three  sc.iicx  i-.  i^:!  1,4. 
the  most  curious  outcome  of  our  investigation.  Like  the  j  :,  :,ic 
novelist  employs  as  his  chief  mental  implement  the  faculty  of  seasuoua 
imagination.  Hence  the  relatively  high  positron  in  our  6r8t  table.  At 
the  same  time  the  novel  presupposes  much  more  in  the  way  of  knowl- 
edge of  tbe  world  and  reflection  on  its  ways  than  the  poem.  Its  most 
distinctive  aptitude,  perhaps,  is  a  minute  knowledge  of  character ;  a 
circumstance  which  brings  it  into  close  relation  to  one  of  the  most  ab- 
stract of  the  sciences,  viz.,  psychology. 

Respecting  philosophers  little  need  be  said.  That  a  considerable 
fraction  should  begin  to  write  after  thirty,  and  almost  as  large  a  pro- 
portion attain  fame  after  forty,  is  just  what  one  might  antecedently 
expect.  Indeed,  nowhere  perhaps  is  early  achievement  so  truly  mar- 
velous as  in  the  severe  domain  of  abstract  speculation.  It  is  not  a 
mere  coincidence,  I  take  it,  that  tbe  two  most  brilliant  examples  of 
this  precocity,  Berkeley  and  Schelling,  arc  metaphysicians  whoie 
writings  are  so  deeply  tinged  with  the  glow  of  a  poetic  imagination. 

In  this  attempt  to  explain  our  results  we  have  confined  our  atton- 
tion  to  the  intellectual  ingredient  in  genius.  liut  we  might  also  take 
into  account  the  emotional  and  volitional  factor — that  is  to  say,  tbe 
specific  impulse  which  prompts  and  sustains  the  creative  activity.  And 
by  so  doing  we  might  still  further  illustrate  the  general  agrecmeot 
between  our  facts  and  the  laws  of  mental  devolopmont.  Thus,  for  ex- 
ample, the  artistic  impulse,  which  according  to  our  tables  shows  itwlf 
to  be  most  precocious,  appears  also  to  be  the  one  first  i-  ing  it- 

self in  a  decided  form  in  the  history  of  the  average  imli'  .  ind  of 

the  race.     The  child  and  the  race  alike  develop  a  crude  art  before  lb«7 
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take  seriottsly  to  inquiry.  IIow  far  this  consilience  extends  with  ref- 
erence to  the  relative  position  of  the  several  classes  in  our  scheme  I 
will  not  now  venture  to  say. 

Genius  is  precocious,  then,  in  the  sense  of  manifesting  itself  early. 
But  what  of  its  subsequent  history  ?  Does  it  soon  attain  the  summit 
of  its  development,  or  go  on  improving  as  long  as,  or  even  longer  than, 
ordinary  intelligence  ?  This,  as  w.as  pointed  out  at  the  beginning  of 
this  essay,  is,  in  a  measure,  a  different  inquiry,  and  one  too  long  to  fol- 
low out  here.  There  are  special  difficulties,  too,  in  pursuing  this  line 
of  research.  Although  it  is,  in  a  general  way,  an  easy  matter  to  say 
when  a  m.an  of  genius  produces  his  first  distinctly  original  work,  it  is 
exceedingly  difficult  to  determine  how  long  he  goes  on  improving. 
Critics  are  far  from  agreed,  for  example,  as  to  the  relative  value  of  the 
curlier  and  later  work  of  Goethe,  Beethoven,  Turner,  etc.  It  may, 
however,  be  safely  asserted  that  early  manifestation  of  genius  is  not 
incompatible  with  a  prolonged  and  even  late  development.  ILiydn, 
Beethoven,  Michael  Angelo,  Titian,  Milton,  Goethe,  Voltaire,  Gibbon, 
Lessing,  Newton,  Leibnitz,  Berkeley,  Mill,  and  other  great  names,  are 
examples  of  such  a  lengthy  process  of  development.  Indeed,  there  is 
much  to  support  Mr.  Galton's  view  that  eminent  men  surpass  ordinary 
men  not  only  in  superiority  from  the  first,  but  also  in  a  more  pro- 
nged development.* 

Such  a  conclusion,  it  may  be  observed,  would  seem  to  accord  with 
what  we  know  of  the  general  laws  of  mental  evolution.  For,  if  we 
compare  the  different  races  of  man,  or  the  different  species  of  animals, 
we  find  that,  in  general,  the  higher  the  cerebral  organization  attained, 
the  longer  the  process  of  development.  Men  of  great  original  power, 
having  the  most  highly  organized  type  of  brain,  may  be  expected  to 
illustrate  the  most  prolonged  movement  of  mental  growth. 

From  this  point  of  view  we  are  able,  I  think,  to  see  the  difference 
between  the  course  of  development  of  a  truly  great  intellect,  and  that 
of  a  precocious  but  stunted  intelligence.  That  there  are  many  clever 
children  that  never  "come  to  anything,"  or,  at  least,  do  not  fulfill  their 
early  promise,  is  a  fact  which  nobody,  probably,  will  deny.  Some  of 
these  would  perhaps  have  distinguished  themselves  if  they  h.id  had 
better  opportunities,  or,  at  least,  more  ambition  and  energy  of  charac- 
ter. But,  allowing  for  this,  one  finds  a  good  remainder  of  youths  who 
appear  to  have  had  a  rapid  but  early  arrested  mental  development. 
Such  an  early  display  of  quickness,  followed  by  a  lengthy  period  of 
ordinary  mediocrity,  or  even  dullness,  looks  like  a  too  great  forward- 
ness of  ordinary  human  ability.  In  other  words,  the  clever  child  is  in 
Uiis  cace  not  an  exceptional  being,  but  a  quite  average  one,  whose 
ebral  development  has  somehow  outrun  the  common  attainment  of 

years.     He  is  like  a  tree  that  bears  fruit  too  soon.     On  the  other 

*  See  "  ncrcJiUrjr  Genius,"  p.  44.     Mr.  Gallon  hu  kindly  sent  mc  a  fuller  statement 
of  his  view  on  this  point. 
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hand,  the  man  of  superb  ability  is  precocious  just  ' 

finer  brain  to  start  with,  he  is  ruised  above  the  aver.i^ 

of  his  years.      He  rather  resembles  a  tree  which  shoots  at  once  i 

the  surrounding  trees,  though  it  may  mature  and  bring  forth! 

later  than  they. — Xincteenth  Century. 

iConeludid.] 
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Bt  p.  H.  DUDLEY,  C.  K. 
11. 

AT  the  cloi5e  of  my  former  article  I  described  the  conditions 
are  favorable  to  the  growth  of  the  fungi  on  woods.     In  l\ 

tide  I  present  a  few  examples  under  similar  conditions,  to  show 

takes  place  as  the  result  of  such  growth. 

Fig.  10  is  a  representation  of  a  typical  example  of  decay 

below  the  ground-line  of  railway-signal  and  telegraph  poles,  sig 
fence  posts.  In  the  case  illustrated,  aa  in  a  large 
ber  of  other  cases,  the  sap-wood  forms  part  c 
pole,  the  bark  only  being  removed.  At  the  gr 
line  the  ever-present  spores  of  some  of  the 
hiive  germinated,  under  the  influence  of  the  moi 
warmth,  and  air,  and  have  sent  out  their  delicai 
celia  over  the  wood,  the  threads  penetrating  anv 
cracks  or  fissures,  thence  piercing  and  growing  i 
wood-cells  ;  the  manner  of  growth  is  not  only  inl 
ing  but  wonderful,  and  almost  leads  one  to  thin 
an  instant,  that  the  fungi,  like  animals,  have  insi 
to  protect  them  in  their  development.  Certainly 
not  wish  to  convey  that  impression,  but  rather  to 
the  fact  of  their  certain  growth  and  the  con8p< 
destruction  of  the  wood,  when  the  conditions 
mentioned  are  present. 

The  figure  shows  a  section  from  a  f 
of  black  spruce  (Picea  nigra)  ;  the  ojc 
ground-line  was  sufficient  for  the  admission  of 
necessary  air  to  carry  on  the  development  of  thi 
celia  and  the  fermentations,  but  not  large  pnou] 
allow  the  wind  and  heat  to  dry  up  the  moistnn 
check  the  decay  ;  nor  was  the  opening  made 
long  time  after  the  internal  decay  was  well  adr; 
the  breaking  away  of  the  tissues  of  the  woo<l  occ; 

more  from  the  inside  than  the  outside.     In  unpaintcd  pole«  ospi 

of  this  wood  so  exposed  to  the  sun  that  an  exterior  shell  may  h% 
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or  in  painted  poles,  the  decay  does  not  appear  abore  the  ground-line 
on  the  exterior  until  after  the  breaking  away  of  the  interior  wood-cells. 
In  chestnut  poles,  the  sap-wood  being  so  much  thinner,  the  cells  break 
»way  sooner  than  in  the  spruce. 

From  the  place  of  growth  at  the  ground-line  the  myculia  pierce 
"the  upright  longitudinal  cells  more  readily  than  they  do  those  of  the 
medullary  system,  growing  up  and  down,  but  faster  in  the  latter  direc- 
tion, from  the  fact  that  the  moisture  is  retained  below  the  ground- 
line  in  greater  abundance  than  above.  Accompanying  the  mycelia 
is  a  growth  of  ferments,  either  of  the  Schitomycetes  (bacteria)  or  the 
Sacctiaromycetts,  depending  somewhat  upon  the  particular  fungi  and 
the  wood.  These  aid  in  carrying  on  the  destruction  by  producing 
fermentations,  which  extend  down  the  wood-cells  fireceding  the  growth 
of  the  mycelia.  The  illustration  was  prepared  from  a  pole  of  which 
five  feet  in  length  of  the  base  was  in  the  ground,  and  decay  had  fol- 
lowed down  the  cells  four  feet,  while  above-ground  the  decay  only 
followed  up  the  cells  a  few  inches  ;  the  pole  being  unpainted  allowed 
the  moisture  to  escape  sufficiently  to  retard  the  upward  growth.  It 
will  be  seen  from  Fig.  10  that  a  few  inches  below-ground  the  exterior 
of  the  wood  is  not  so  quickly  affected,  and,  comparatively  speaking 
remains  sonnd  until  destroyed  from  the  inside,  though  retaining  the 
moisture  and  facilitating  the  growth  of  the  fungi.  This  illustrates 
one  of  the  important  principles  to  be  observed  in  the  care  and  pres- 
ervation of  our  timber  in  structures,  for  it  will  be  seen  that  exterior 
protection  to  unseasoned  timber,  or  to  that  which  is  to  be  in  a  damp 
situation,  retains  the  moisture  and  hastens  internal  decay, 

In  the  case  of  painted  posts  above  the  ground  the  paint  prevents 
the  escape  of  the  moisture,  the  mycelia  and  fermentations  grow  farther 
up  the  cells  and  the  posts  often  break  off  on  the  inside  above  the  earth, 
while  appearing  sound  outside,  with  a  cone-shaped  fracture. 

In  Fig.  10  the  decay  was  extending  toward  the  center  of  the  pole 
very  slowly,  the  fermentation  not  being  communicated  with  as  great 
rapidity  by  the  medullary  cells,  which  are  only  one  fifth  to  one  third 
as  large  as  the  upright  cells. 

Fig.  11  shows  the  tangential  section  of  the  tamarack,  which  is 
quite  similar  to  that  of  the  black  spruce.  The  three  largest  bundles 
of  rays  contain  resin-ducts,  while  the  cell-cavities  of  the  rays  can  just 
be  seen  ;  also  the  sections  of  the  lenticular  markings  on  the  walls  ; 
in  Fig.  12,  they  show  in  position  on  the  walls  parallel  to  the  medifllary 
raj's ;  the  latter  are  the  lines  partly  crossing  the  cut,  and  composed  of 
short  contiguous  cells,  which  are  thick-w.olled  and  not  easily  penetrated 
by  the  mycelia  or  destroyed  by  fermentations.  An  example  of  the  slow 
lateral  extension  of  the  decay  is  found  in  the  white  cedar,  a  transverse 
section  of  which  was  shown  in  Fig.  2  (see  August  number).  In  grow- 
ing trees  of  this  wood  some  of  the  lower  limbs  often  die,  and,  not 
breaking  off  close  to  the  body,  the  fungi  grow  before  the  wound  heals 
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and  start  decay  in  Bomo  of  the  npright  wood-cells.     Ties  from  ntj 
trec8  show  decayed  spots  from  one  half-inch  to  an  inch  in  diamct 
which  extend  through  their  entire  length  of  eight  feet.     Whi-n  the 
wounds  close  up,  the  decay  is  checked,  and  the  wood  is  bo  di  •  ' 

the  ties  are  mechanically  destroyed  in  the  track  before   : 
spreads  from  the  spots  so  as  to  render  them  unserviceable. 


Fjo.  11.— Takoiktial  8«moN  or  Tuu- 
■ucx,  y. 


Flo.  M.— KjiDiij,  Sectios  o»  Tasajiao.  ¥■ 


The  manner  of  decay  shown  in  Fig.  10  is  quite  similar  in  principle 
to  that  occurring  in  double  bridge-planks ;  where  the  under  side  of  the 
lower  plank  is  exposed  to  the  air,  a  thin  shell  from  one  eighth  to  ons 
fourth  of  an  inch  thick  remaining  dry,  checks  the  evaporation  from 
below  of  the  absorbed  moisture  from  above,  and  decay  takes  place  fr 
the  fact  that  the  necessary  conditions  for  the  fungi  to  grow  are  «ii 
plied. 

A  large  majority  of  fence-posts,  especially  on  railway*,  are  fr 
small  timbers,  with  the  sap-wood  remaining  except  on  the  face  rid 
on  those  of  chestnut  and  oak,  Poiyporus  versicolor,  Fr.,  Fig. 
(see  August  number),  will  often  be  found  fruiting  near  the  groan 
line,  as  seen  in  the  figure,  while  its  mycelium  has  already  partia 
rotted  the  post.  Many  other  species  of  fungi  will  also  be  touni 
fruiting,  though  in  a  majority  of  cases  the  mycelia  only  will  be  Been 
The  bark  should  always  be  removed  from  posts  or  timber  to  be  na 
in  the  ground,  otherwise  it  will  furnish  means  for  a  growth  of  raj 
celia,  and  the  posts  or  wood  will  decay  much  quicker  than  otberwil 
would  be  the  case.  This  is  readily  seen  in  the  fon-st ;  dead  tr 
with  the  bark  on  will  be  found  more  or  less  covered  with  fn;-' 
fungi,  the  wood  decaying  with  great  rapidity,  while  those  wii 
bark  ofif  remain  sound  for  a  longer  time.  A  striking  object  in  i 
forest  abounding  in  birch-trees  is  to  see  on  their  dead  trunkii, 
twenty  to  thirty  feet  high,  ten  to  twenty  specimens  of  .ft>/^ 
bctulhnts,  Fr.  (Fig.  13),  from  one  to  four  ii  '  '  liiamcttr,  p^ 
jecting   from  small  openings  in  the  bark,  wli.  •  around 
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and  holds  them  'n'ith  firmness  ;  it  ia  a  Bight  onco  seen  never 
to  be  forgotten,  for  their  presence  shows  the  decay  that  has  taken 
ce,  and  conveys  an  impressive  lesson.  The  bark,  like  the  coat 
on  unseasoned  'n'ood,  has  retained  the  moisture,  the  mycelia 
have  grown,  and  the  tree  will  soon  be  destroyed  and  fall  to  the 
round.  A  study  of  the  decay  of  trees  in  the  forests  teaches  many 
lessons  of  great  importance,  and  in  practice  to  avoid  as  much  as  pos- 
sible the  conditions  which  there  conduce  to  decay.  That  the  decor- 
ticated tree  docs  not  quickly  decay  furnishes  a  fact  of  general  applica- 
tion in  the  care  and  preservation  of  timber,  teaching  tluit  wood  will 
protected  by  paint  only  when  it  is  thoroughly  seasoned  or  dry, 
[jcrwise  the  paint  will  furnish  the  artificial  bark  .and  hasten  instead 
retarding  decay.  Readers  who  are  conversant  with  the  decay  of 
eight-cars  will  understand  what  must  be  expected  from  the  use  of 
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much  unseasoned  luraher  in  their  construction,  and  will  comprehend 
the  conditions  furnished  for  the  growth  of  fungi  by  the  moisture  in- 
side of  the  cars  retained  by  the  outside  paint.  These  facts  must  be 
more  generally  understood  before  the  car-builder  will  be  supplied  with 
seasoned  lumber.  There  lies  before  me  as  I  write  this  a  piece  of  tim- 
ber from  a  building  erected  about  eight  years  ago  ;  to  prevent  the 
sills  from  decay,  they  were  covered  on  three  sides  with  asphalt,  and 
tarred  paper  underneath  the  preparation  ;  the  wood  was  bo  badly 
decayed  that  they  were  repl.aced  two  years  since.  The  wood  was 
cracked  longitudinally  and  transversely,  the  cracks  being  filled  with 
the  mycelia  of  the  fungi  which  had  destroyed  it  ;  upon  drying,  the 
rood  crumbled  to  dust — the  so-called  "  dry  rot."  Planks  only  two 
kches  thick  and  eight  inches  wide  were  tarred  on  three  sides  at  the 
same  time,  and  were  rotted  under  the  tar  over  an  inch  in  depth, 
while  the  unprotected  side  was  sound.  I  did  not  see  these  timbers 
efore  they  were  treated,  but  they  reveal  their  history  as  plainly  as 
agh  the  words  were  written  upon  them  ;  the  builder  coated  un- 
soned  wood,  and  produced  the  result  ho  wished  to  avoid. 
Fig.  14  is  partly  in  vertical  section,  to  show  the  pores  in  which  the 
sidia  grow  bearing  the  spores. 
On  the  under  side  of  the  various  Pohjporel  here  illustrated  are  the 
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pores,  just  visible  to  tbe  eye  in  eorae  species  (see  Fig.  G  in  Aaguat 
numbt-r),  from  ton  to  twelve  thousand  occurring  per  square  incb  ;  otben 
are  coarser  and  not  so  nnrnerous.  Minute  as  are  these  pores,  their  in- 
terior is  studded  with  tbe  basidia  and  spores,  a  few  of  which,  magnified 
four  hundred  diameters,  are  shown  in  Fig.  15,  where  a  rcpn«*nt« 
sterile  cells  and  h  the  basidia,  usuallj  having  four  stcrigma,  each  of 
them  bearing  a  spore.* 

Fig.  14  represents  a  very  interesting  but  destmctive  tvpo  of  fnogi, 
and,  in  one  sense  of  the  word,  parasitic  upon  living  trees.  It  i» 
drawn  from  Pohjporua  fomentarius  (Fr.),  "  Dingy-boof  Polyporus." 
Pileus  ungulate,  sometimes  four  to  five  inches  broad,  sub>tiiangnlar, 
obsolctely  zoned,  nodulose,  brownish-gray,  resembling  coffee  slightly 
tinged  with  milk  ;  its  peculiar  form  and  color  make  it  easily  identi- 
fied. Closely  allied  to  it  are  Polyporua  nigricant  (Fr.),  Black-hoof 
Pol y poms ;  pileus  pulvinate  ;  Polyporua  i(/niariua  {Ft.),  Rnsty-huof 
Polyporus  ;  pileus  at  first  tuberculoso-globose  (immarginate)  ;  Po- 
lyporus  fulvus  (Fr.),  Tawny-hoof  Polyponia. 

The  first  three  are  found  upon  beeches,  willows,  borubeams,  cotton- 
woods,  and  plums,  and  trees  of  similar  cbaracteristice,  and  grow  apon 
live  trees,  where  they  have  been  injured  by  tbe  breaking  of  Iimb«,  or 
by  the  checking  of  other  limbs,  at  the  junction  with  the  trunk  of  the 
tree.    Polyporua  fuloua  (Fr.)  is  found  upon  the  firs.     ITie  mycelia, 


Flo.  IS.  Fio.  It. 

v«iit  started,  will  continue  to  grow  in  the  heart-wood  of  the  tree,  whil« 
tt>e  sap-wood,  with  its  bark,  is  still  growing.  If  tlio  woi:  '  '  t 
closed  by  the  growing  tissue,  the  dec.iy  continues,  causing  .  i: 

the  trees.  These  are  not  uncommon  sights  to  those  familiar  with  for- 
ests, and  the  trees  almost  seem  to  be  conscious  that  they  roust  keep 
their  bark  intact,  or  the  invisible  fungi  will  start  and  eventually  d^• 
stroy  their  stately  proportions. 

•  From  "  Fungi :  their  Nolure  and  Uses,"  by  M.  C.  Cooke,  IL  A.,  LL  P .  m  ..  U 
the  "  IntcmntioDal  Scientific  Series." 
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A  cut  in  a  growing  tree  will  be  licaled  over  in  a  few  years,  and  in 
many  woods,  after  twenty-five  to  tliirty  years,  the  scar  can  hardly  be 
found.  This  fact  will  be  recognized  by  those  who  have  traced  former 
land-sur\'ey8  through  the  forests  ;  upon  rerunning  the  line,  chopping 
into  a  supposed  line-tree  is  often  required  to  determine  the  question, 
the  former  wound  having  healed  so  perfectly  as  not  to  leave  a  scar. 

Fig.  16,  one  fourth  size,  represents  Polyportts  pinicola  (Kr.),  partly 
in  section  to  show  the  pores,  also  the  apparent  economy  in  the  use  of 
material  in  providing  a  surface  for  the  growth  of  the  spores,  a  suc- 
ceeding forming  over  a  preceding  growth  ;  on  the  upper  portion  the 
spore-bearing  surface  was  renewed  three  times,  and  then  new  tissue 
pushed  out  underneath,  and  one  set  of  pores  formed  before  it  was 
gathered.  This  fungus  is  found  upon  the  firs  and  spruces,  and  is  very 
destructive  to  planks  of  the  latter,  destroying  those  of  two  inches  in 
thickness,  in  walks  in  from  two  to  four  years,  while  in  station-plat- 
forms close  to  the  ground,  they  do  not  last  that  length  of  time.  One 
interesting  feature  in  regard  to  this  fungus  is  the  quantity  of  phos- 
phoric acid  which  was  obtained  fronn  it  by  treating  with  necessary 
reagents.  Potash  and  lime  were  also  abundant.  The  watery  extract 
from  this  fungus  nearly  resembles  in  composition  the  .artificial  prep- 
arations used  for  the  cultivation  of  molds,  and  it  undergoes  fermen- 
tation in  a  few  hours  in  the  laboratory,  cells  of  some  of  the  species 
of  Sitrcharomyce(€9  growing  in  great  abundance.  In  wood  in  process 
of  destruction  by  this  fungus,  similar  cells  have  been  found. 

The  fungi  so  far  illustrated  are  but  a  few  of  the  species  of  the 
highest  tyjtes  which  produce  the  so-called  "  dry  rot  "  in  timber,  and  the 
list  could  be  extended,  though  the  final  results  of  all  are  practically 
similar,  all  requiring  about  the  same  general  conditions  for  growth 
in  order  to  destroy  the  timber.  Besides  those  of  the  highest  tj-pe,  there 
arc  many  other  fungi,  which  are  very  destructive.  The  lower  order  of 
Spfutriacd  contains  some  genera  which  are  parasitic  upon  the  trees, 
especially  the  Sphceria  /  others  of  its  species  thrive  upon  decorticated 
trees  and  unseasoned  sawed  timber,  and  many  are  assocLited  with  the 
decay  of  timber  tliat  writers  have  called  "  wet  rot."  The  distinction 
from  the  improperly  called  "dry  rot  "  is  not  clear,  as  in  either  kind 
the  presence  of  moisture,  air,  and  warmth  combined  is  essential. 

The  niycelia  of  the  Sp/ueria  are  not  bo  abundant  as  those  of  the 
higher  type?,  but  the  filaments  are  larger,  stronger,  and  able  to  pierce 
the  mednllary  colls  of  the  sap-wood,  destroying  them  and  making  a 
free  entrance  for  air  and  moisture.  Fig.  17  represents  Sphcrria  pili- 
frrn  (Fr.),  as  identified  by  Professor  Charles  11.  Peck,  and  is  drawn 
from  specimens  I  have  found  abundant  upon  the  sap-wood  of  the 
yellow  pine  from  the  South,  as  stated  in  the  former  paper ;  another 
form  of  it  is  sometimes  found  from  the  same  locality,  having  smooth 
perilhecia  ;  this  latter  form  is  common  in  the  white  pine  in  Massa- 
chusetts. 
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The  affected  wood  looks  dark  and  moldy,  and.  upon  cl 
tion,  the  little  beaks,  abont  one  eighth  of  an  inch  long, 
projecting  from  the  wood,  and,  when  it  is  dressed,  will  show  discolor- 
atioQ  ;  if  dried,  the  further  growth  of  the  fungus  is  arrested,  but  will 
Via  resumed  if  the  wood  becomes  damp.  On  examination  with  thr 
microscope,  the  resin-ducts  of  the  medullary  rays  (»ee  Fig.  11)  will 
be  found  filled  with  the  dark-colored  threads,  spreading  tx)  the  uprifrht 
duels  and  the  wood-cells.  Although  the  dark  threads  are  abundant, 
discoloring  the  wood,  they  alooe  do  not  destroy  the  canals,  but  arv 
aided  by  fermentations. 

Fig.  18  shows  some  of  the  cultivated  ferments  I  obtained  from 
splitting  open  a  block  and  touching  a  sterilised  needle  to  a  rmin-dnrt 
destroyed  by  tSp/iwria  jiili/era  (Fr.),  and  then  inoculating  a  cnllor*" 
tube  of  prepared  gelatine.  It  will  be  rceogniied  as  a  species  of  iSur- 
cliaromycetcs,  but  with  more  elliptical  cells  than  Sacchnromyeetea  etr- 
visicp,  the  yeast-plant.  In  wood  further  advanced  in  decay  than  the 
destruction  of  its  rcsin-ducts,  rounder  cells  have  been  frequently  ob 
tained  by  direct  observation  with  the  microscope. 

Some  species  of  the  (<]>li(rria  played  important  parts,  infinitmimal 
though  they  were,  in  inducing  the  fcrment.ations  which  helped  de 
the  Nicholson  pavement  ;  for  in  the  partially  decompOMed  wbite- 
blocks  I  find  generally  an  abundance  of  the  dark  hypha,  and,  in  some, 
the  fragments  of  pcritliecia,  showing  it  was  a  Spharia  th  ■  i<l 

the  dark  filaments,  and  not   a  modification   of  the  white       _  "f 

some  of  the  higher  fungi  which  are  often  found  associated  with  it,  or 
in  other  portions  of  the  block.  The  decayed  spots  in  the  "  '  "  lir 
before  described  arc  more  or  less  tilled  with  the  dark-coloiv  cf 

some  species  of  Sphffria. 
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Fig.  19,  magnified  ten  diameters,  represents  Sphwria  aquita  (Fr.), 
"Brown  nestling  Spha?ria,"  very  common  on  limbs  on  the  l'i  '  'It* 
mycelium  pierces  and  discolors  the  wood-cells.    An  a«Ti  co(,  ;li* 

ascospores,  magnified  fifty  diameters,  w  shown  in  the  left  side  of  tbc 
figure. 

Sphirria  morhosa  causes  the  black  knot  in  plum  and  cherry  Xxttf- 
In  Fig.  20  are  represented  a  few  of  the  filaments  and  the  >iark 

•  From  "  Fungi :  thHr  Nature  (ind  U»e«,"  br  M.  Cs  Cooke,  M.  A.,  LL  D,,  tol  f  "^ 

"  International  Fcientific  Series." 
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Rpberes  in  the  resin-ducts  ami  wood-cells  I  found  in  some  white-pine 
lumber  from  Michigan,  used  for  sheathing  freight-cars.    The  wood  was 
^■dii<coIorcd  and  the  medullary  rays  were  montly  destroyed,  especially 
^B^osc  containing  resin-ducts,  which  were  penetrated  from  the  exterior, 
^Hhe  hypha  spreading  to  the  longitudinal  resin-ducts  and  wood-cells  ; 
^iipon  drying,  the  decay    was  checked,  but  will    commence  again    on 
moisture  gaining  access  to  the  wood,  which  is  likely  to  be  the  case  in 
the  cars.     Such  discolored  wood  should  be  rejected  for  all  situations 
'      where  moisture  will  again  be  possible,  as  it  will  quickly  decay  and 
communicate  it  to  other  woods.     1  recently  saw  a  number  of  window- 
frames  made  up  with  lumber  having  on  a  portion  of  sap-wood  which 
,iras  discolored  ;  the  dampness  from  the  stone  window-sill,  after  a  short 
le,  will  revive  the  former  growth  in  the  base  of  the  frames,  and,  the 
"exterior  paint  retaining  the  moisture,  the  growth  will  be  facilitated, 
jknd  cause  decay  of  the  wood. 

3Iany  of  the  ferments  I  have  cultivated  from  some  of  the  species 

5f  wood  decayed  by  different  fungi  are  dbsimilar  in  form  and  manner 

of   growth  ;    some  are  confined  entirely  to  a  surface-growth  of  the 

elatine,  and  others  germinate  in  small  spheres  along  the  line  of  inocu- 


■««»!^ 
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cnsw ;  h,  thoAo  fVf>m  derayed  whUc  ploe;  c, 
tliusc  from  decayed  Itomltjck. 


ion,  those  nearest  the  surface  only  developing  to  any  size,  while 

ose  below  the  air-supply  do  not   increase  after   a  few  days.     The 

mcnts  obtained  from  decaying  hemlock  gi'ew  and  liquefied  the  gela- 

le  very  rapidly  from  the  surface  downward  ;  no  hudcjing  ferments 

found   but  those  which  grew  by  fission  (bacteria)  belonging  to 

ic  Schizomj/cete*.     An  interesting  and  practical  point  was,  that  they 

w  r.iiiidly  in  alkaline  gelatine,  while  in  that  of  acid  they  developed 

fvly  ;  some  cultures  in  the  latter  have  not  grown  so  much  from  the 

t  of  April  to  July  13th  as  the  same  kind  of  ferments  did  in  alkaline 

latine  in  ten  days  after  inocalation. 

Not*. — Figs,  2t  mid  22  arc  from  "The  Methods  of  Cacteriological  Investigation,"  by 
r,  V.  IIoc^po.    New  Vork :  D.  Appleton  ft  Co.,  1886. 
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Tlie  great  abundance  of  gcnns  in  the  air  is  well  shovvu  in  aitvtu|]t- 
ing  to  obtain  pure  cultures  of  tbe  ferments,  as  all  the  varc  and  some 
of  the  methods  of  the  pathogenic  bacteriologist  must  be  practiced. 
The  fact  of  their  universal  presence  is  more  readily  demmi  'by 

growing  them  than  can  be  done  by  tht'  -p* 

alone,  as  one  germ  soon  grows  to  a  great  colony,  and 
to  be  seen  singly  may  require  staining  to  be  differen- 
tiated by  the  microscope,  so  that  it  is  likely  it  would 
have  been  overlooked  in  a  specimen  directly  from  the 
wood.  The  general  dissemination  of  tbe  iipores  of 
the  fungi  of  tbe  highest  types  by  the  wind  bas  been 
mentioned  ;  their  invisibility  like  that  of  the  fer- 
ments, however,  eludes  ordinary  observation,  and  tb« 
bountiful  supply  of  each,  on  every  stick  of  timber,  or 
the  smallest  piece  of  wood,  is  unnoticed. 

Fig.  33  shows  the  spores  of  Copriuus  atrameu- 
tarius  (Ft.),  "  Inky  Coprinus,"  magnified  one  hun- 
dred diameters,  which  just  enables  the  engraver  to 
define  their  form.  Many  spores  are  much  smsllrr 
Pio.w— ijfocrxATCTo  and  of  different  shapes,  while  the  ferments  found  in 
the  hemlock  require  enlargmg  to  one  thousand  di- 
ameters to  be  as  distinctly  seen  ;  what  the  latter  lack  in  size  is  made 
up  in  quantity ;  and  this  it  is  which  enables  them  to  set  up  such 
destructive  fermentations. 

When  decayed  timber  and  ties  dry,  and  crumble  to  dust,  some  of 
the  ferments  which  caused  their  destruction  will  be  disseminated  by 
the  winds,  and  each  one  can  form  a  colony  ;  nut  a  stick 
of  timber  in  the  vicinity  will  escape  a  supply  ;  drying 
at  ordin.iry  temperatures  docs  not  destroy,  but  only 
renders  them  inactive  for  the  time  being,  and  harm- 
less until  surrounded  by  the  propi-r  conditions  for  their 
germination.  When  these  ferments  fall  upon  ansca- 
sonod  wood  which  contains  from  thirty-five  to  fifty  per 
cent  of  its  weight  of  moisture,  many  of  them  germinate  and  set  np 
fermentations,  especially  in  the  sap-wood,  increasing  their  namber, 
though  their  further  growth  may  be  eventually  checked  by  seasoning; 
the  wood,  however,  shows  the  effect  in  proportion  to  the  extent  «>f 
the  fermentations. 

The  molds  play  an  important  part,  and  arc  often  associated  in  tbe 
decomposition  of  the  sap  or  fluids  in  the  sap-wooil.  rxfcnilirc^  to  tin 
of  the  hear^wood. 

The  cellulose  which  composes  the  principal  part  ol 
the  various  tissues  in  the  wood  is  of  itself  quite  ind'  n'l 

requires  some  inducing  cause  to  start  its  decomposition  tbrongh  tbf 
contained  sap  or  moisture,  which  the  fungi  can  do  Mben  warmth  and 
air,  the  latter  in  limited  quantity,  are  present  for  them  to  grow. 
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One  important  aid  in  the  preservation  of  timber  will  be,  for  those 
whose  duty  it  is  to  care  for  it,  to  acquire  more  practical  knowledge  of 
the  fungi  which  grow  on  it,  and  this  is  not  a  difficult  task.  What  is 
needed  is  to  call  the  attention  of  the  men  to  the  conditions  and  to  the 
prevention  of  the  growth  of  fungi.  The  literature  about  it  is  meager, 
only  foreign  text-books  having  been  published  which  describe  the  gen- 
eral species.  Professor  Charles  H.  Peck,  in  the  reports  of  the  New 
York  State  Museum  of  Natural  History,  from  the  twenty-third  to  the 
thirty-eighth,  inclusive,  lias  described  a  great  many  species  of  fungi, 
and  has  made  the  most  important  American  publications  to  date.  For 
practical  use  he  has  done  a  valuable  work  in  the  collection  and  mount- 
g,  in  the  State  Herbarium,  at  Albany,  of  over  twenty  six  hundred 

jies,  where  one  can  in  a  short  time  learn  to  identify  the  ordi- 
nary species  found  upon  ties  and  timber.  In  the  Columbia  College 
I  Herbarium  there  is  a  collection  of  nearly  three  thousand  species  of  the 
^■(eneral  fungi  of  this  vicinity,  which  is  also  open  for  study.  The  facili- 
^ues  for  taking  up  the  practical  work  are  abundant.  Every  railway 
company  has  men  of  sufficient  aptitude  to  learn  to  identify  species  and 
study  their  conditions  of  growth,  and  form  from,  the  materials  which 
can  be  found  upon  every  mile  of  their  lines,  collections  of  decayed 
wood,  from  which  the  employes  can  gain  knowledge  to  be  put  into 
daily  practice  to  check  much  of  tlie  unnecessary  decay  of  all  their 
wood-work  of  ties,  bridges,  cars,  and  buildings. 

The  cheapest  operation  to  protect  our  woods,  and  quite  sufficient 
for  many  purposes,  is  to  season  or  thoroughly  dry  the  timber,  reduc- 
ing the  contained  moisture  from  eight  to  twelve  per  cent  of  the  weight 
of  the  wood  ;  and  when  in  this  condition,  with  a  circulation  of  air 
around  it,  to  prevent  the  collection  and  absorption  of  moisture,  the 
wood  will  last  indefinitely,  as  the  fungi  can  not  grow  in  such  sur- 
roundings. Every  one  is  more  or  less  familiar  with  the  soundness  of 
timber  in  the  upper  parts  of  buildings,  while  in  lower  parts  near  the 
foundations  it  is  often  decayed  on  account  of  moisture. 

In  many  situations,  however,  where  timber  must  be  used,  the  con- 
ditions of  growth  of  the  fungi  are  present,  and  it  will  decay  ;  some 
•pecics  can  be  used  which  resist  the  attacks  of  the  fungi  for  a  long 
period,  but  the  final  result  is  decay  unless  the  wood  is  treated  by  some 
process  preventing  the  growth  of  the  fungi,  which  must  be  capable 
of  doing  either  one  of  two  things  :  1.  It  must  keep  the  fibers  dry,  pre- 
venting the  absorption  of  moisture.  2.  If  the  wood  must  be  in  a  damp 
place  and  kept  moist,  some  antiseptic  must  be  present,  sufficient  to  pre- 
vent the  growth  of  any  of  the  various  kinds  of  destructive  fnngi. 
Timber  entirely  submerged  does  not  come  under  these  considerations. 
To  use  the  first  process  successfully  means  more  than  a  thin  coat  of 
paint  or  tar  on  seasoned  wood  when  exposed  to  continued  moisture. 
It  must  be  some  substance  which  penetrates  the  tissues  of  the  wood 
sufficiently  far,  in  case  the  exterior  surface  is  broken,  to  prevent  any 
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ahsorption  of  moisture.  Woods  impregnated  with  the  Iifavy  tar  or' 
ligliter  oils  are  protected  more  from  the  fact  of  pre-vention  of  acccn 
of  dampness  to  the  fibers  than  by  the  contained  antiseptics,  anlesai  in 
the  exception  of  a  great  percentage  of  creosote.  In  the  second  method 
the  moisture  is  permitted  to  come  in  contact  with  the  fibers  of  the 
wood,  and  reliance  depends  upon  the  antiseptic.  In  this  ease,  the  eu- 
tirc  wood  should  be  saturated  to  give  the  greatest  measure  of  socoew, 
not  merely  an  exterior  protection  of  a  half-inch  or  so  in  depth,  ibc 
latter  fact,  as  before  explained,  being  the  cause  of  many  of  the  fail- 
ures which  have  taken  place.  The  antiseptic  treatment,  to  succeed, 
must  destroy  all  the  germs  which  have  found  lodgment  in  the  timber, 
and  also  those  which  may  corae  from  the  exterior. 

In  a  general  paper  I  can  only  indicate  the  antiseptics  which  have 
been  fairly  successful,  though  in  many  cases  the  failures  were  due  nut 
80  much  to  the  antiseptic  used  as  to  the  faulty  manner  of  application, 
which  can  be  understood  from  what  has  been  written. 

The  four  antiseptics  which  are  most  used  now  are  chloride  of  zinc, 
creosote,  corrosive  sublimate,  and  sulphate  of  copper  ;  sulphate  of  iron 
and  pjTolignite  of  iron  may  be  mentioned.  The  treatment  of  the  wood 
by  bichloride  of  mercury  (corrosive  sublimate)  was  called  kyanizing; 
by  chloride  of  zinc,  Kurnettizing  ;  by  creosote,  creosoting  or  the  lietbel 
process ;  by  sulphate  of  copper,  Boucherie's  process.  Sniphate  of  cop- 
per has  been  used  for  over  a  century  in  preserving  timber,  and  wh«i 
well  applied  the  results  have  been  good.  The  idea  of  Boucherie  was 
to  force  the  antiseptic  through  all  the  wood-cells,  which  was  correct, 
and  the  method  successful  in  proportion  to  the  extent  it  was  atwom- 
plished. 

The  attempts  to  impregnate  wood  arc  made  now  with  nearly  all  of 
the  antiseptics,  in  large  cylinders  capable  of  sustaining  from  two  ban- 
dred  to  three  hundred  pounds  pressure  per  square  inch,  one  end  of 
which  can  be  opened  and  closed  for  admission  and  withdrawal  of  the 
timber.  When  the  cylinders  are  filled  with  the  timber  they  are  closed, 
then  steam  or  heat  is  applied  to  vaporize  the  sap  or  moisture  ;  after  this 
a  partial  vacuum  is  produced  and  sustained  for  from  six  to  twelve  honrs, 
then  the  moisture  is  withdrawn  from  the  cylinders,  and  the  antiseptic 
is  pumped  in  and  raised  to  a  pressure  of  from  one  hundred  and  twenty 
to  one  hundred  and  fifty  pounds,  which  is  maintained  for  from  six  to 
twenty-four  hours.  Porous  woods  are  impregnated  i|uite  readilj, 
while  the  heart-wood  of  the  yellow  pine  (see  Fig.  1)  and  the  whiir 
oak  (Fig.  3  in  August  number)  are  not  penetrated  so  easily,  and  take 
longer  time.  The  external  pressure  may  be  one  bnndred  and  fifty 
)>ounds  per  square  inch  ;  yet  the  hydrostatic  pressure  in  the  cavities  vil 
the  cells,  not  ^TrJinr  of  an  inch  in  are.i,  is  quite  small,  the  impregna- 
tion being  to  a  great  extent  by  capillary  attraction  and  nbsorpiioo 
through  the  cell-walls. 

It  is  evident  from  preceding  statements  and  illustrations  that  on- 
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eated  rail  way -ties  in  the  road-bed  are  of  neccHsity  in  about  as  favor- 
ble  conditions  for  the  growth  of  the  fungi  as  could  be  selected,  and 
snsoqucDt  decay  is  not  only  y)robabIe  but  certain  and  rapid.  Tics  of 
the  most  durable  woods,  as  a  rule,  only  resist  decay  for  from  eight  to 
ten  years,  while  inferior  qualities  only  last  from  four  to  seven  years. 

The  consumption  of  ties  by  our  railway  systctn  will  closely  approxi- 
mate eighty  million  the  ])resent  year  for  repairs,  and,  as  these  require 
to  be  cut  from  special  trees  from  thirty  to  sixty  years  old,  ten  to  six- 
teen inches  in  diameter,  will  take  many  trees  which,  in  as  many  more 
years,  would  yield  from  six  to  eight  times  as  much  timber.  This  rapid 
reduction  of  the  prospective  timber-supply  is  one  of  the  serious  phases 
of  the  question,  and  is  causing  grave  apprehension  as  to  the  future 
sources  of  ties,  not  only  to  the  railway  officials,  but  to  all  persons  who 
look  to  the  general  welfare  of  the  country.  Transportation  now  is  so 
intimately  connected  with  every  business,  and  its  cost  so  much  a  part 
of  the  price  of  nearly  all  articles,  and  especially  of  food-supplies,  that 
the  increasing  cost  of  ties  becomes  a  subject  of  national  importance. 
The  American  Forestry  Congress  is  urging  the  planting  of  trees  and 
the  better  care  of  existing  forests.  While  the  measures  it  urges  may 
help  the  supply  of  timber  twenty-five  or  thirty  years  hence,  they  can 
not  meet  the  exigencies  of  the  case  in  the  mean  time.  Railway-ties 
only  last  from  one  fourth  to  one  tenth  of  the  time  required  to  grow 
them,  and  the  forests  are  now  being  rapidly  cut  to  furnish  the  supply. 
Very  few  of  the  railway  companies  are  in  a  position  to  grow  their  ties ; 
but,  as  consumers  of  such  vast  quantities  of  timber  annually,  they  can 
take  more  effective  measures  to  stop  the  growth  of  the'fungi  and  check 
the  enormous  wastes  of  timber  now  taking  place. 

One  important  step,  when  storing  ties  and  timber  before  using, 
would  be  to  put  down  blocks  or  timbers  for  each  end  of  the  piles  to 
rest  upon,  leaving  an  air-space  underneath,  and  pile  the  tics  an  inch 
apart.  This  would  permit  a  circulation  of  air  and  prevent  the  growth 
of  myceli.a,  which  is  so  frequent  on  the  first,  second,  and  third  layers, 
when  placed  directly  upon  the  ground.  When  this  is  not  done,  the 
fungi  grow  as  much  in  the  tics,  in  two  or  three  months  in  the  summer, 
as  they  would  in  one  or  two  years  in  the  road-bed. 

There  is  one  phase  of  decay  in  ties  which  has  been  generally  over- 
looked ;  in  fact,  it  would  not  be  noticed  except  by  making  special  ex- 
aminations. A  slight  fermentation,  which  would  only  soften  or  make 
the  fiber  brittle  under  a  rail  or  around  a  spike,  becomes  of  greater  im- 
Drtance  in  tics  than  in  beams  which  have  a  large  factor  of  safety. 
Ses  of  many  species  of  wood,  when  sound,  will  cut  under  the  rails 
some  extent,  and  the  rate  will  be  much  increased,  in  case  the  fibers 
Boftened  or  weakened  by  fermentations  ;  this  I  found  to  be  the 
Bt  in  several  hundred  chestnut,  oak,  and  yellow-pine  ties  which  had 
been  removed  from  the  track,  on  account  of  abrasion  under  the  rails, 
and  of  mechanical  injury  by  repeated  spiking.    Either  side  of  the  rails 
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Id  a<ltl  twenty  cents  to  the  above  cost,  and  give  them  an  average ^ 
lUity  of  fourteen  years. 

rwfnty-eighl  hundred  ties  at  seventy  cents  =  81,960,  whifb  would 
ie  cost  for  heven  yearn,  and,  fur  fourteen  years,  twice  this  =  ♦.■i,9'i0. 
itjK-iglit  hundred  ties  at  ninety  cents  =  S2.520,  and  these  would 
fourteen  years. 

The  difference  in  first  cost  is  ^OO,  and  the  simple  interest  on  this 

/o  per  cent  for  fourteen  years  is  $392,  and  this  added  to  the  ♦2,.')20 

Bs  ^2,912,  a  difference  of  $1,008  for  the  treated  ties  per  mile  for 

en  years.     Local  conditions  would  vary  the  results,  but  not  the 

aciple. 

In  the  present  extensive  use  of  timber  and  lumber,  only  the  rough- 

t  approximate  estimate  is  possible  of  the  annual  loss  by  fungi ;  and 

amount  of  loss  can  be  indicated  in  only  a  few  items.     The  cost  of 

cing  decayed  ties  by  the  railways  of  the  United  States  for  188.5 

led  $30,000,000.       Repairs  of  station-buildings  and  road-cross- 

119,500,000.     Repairs   of   wooden   and  wood  parts  of  bridges, 

50,000  (estimated).      Repairs  of   freight-cars,   122,500,000   (esti- 

ited).     Repairs  of  passenger-cars,  17,500,000  (estimated).     The  re- 

lewal  of  telegraph  poles  and  fixtures  on  160,000  miles  of  line  consti- 

utes    a  large   item.     The  loss  to  the  agricultural  interests  is  much 

The  tenth  census  reports  the  cost  of  fencing  in  1879   at 

.  .         ■.173,  the  most  of  which  w.as  for  repairs.     The  loss  caused  by 

angi  on  the  9,000,000  dwellings,  with   their  accompanying  buildings, 

lad  the  ?>40G,52O,055  worth  of  agricultural  implements  which  appear 

^Hie  census  reports,  and  that  on  the  0,G.")4,9y7  tons  of  marine,  and  on 

^^B^es  above  water,  form  other  large  items.     The  lumber  interests 

PP«lso  a  great  loser  through  the  <juantities  of  timber  that  are  de- 

(trojred  in  store.     The  mere  mention  of  these  facts  makes  it  evident 

that  the  regular  annual  loss  from  this  source  must  be  rated  at  many 

liou  dollars. 
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THE  majority  of  people  have  possessed  pets  of  some  description  or 
other,  but  few  are  able  to  say  that  they  h.ive  owned  a  Couple  of 
^arae  lions,  for  tame  they  were  when  I  owned  Leo  and  Juno,  and  I  can 
^onch  that  more  interesting  pets  were  never  the  property  of  any  indi- 
iridual.  IIow  I  became  their  possessor  I  will  endeavor  to  the  best  of 
ruy  ability  to  inform  my  readers. 

In  those  happy  days,  now  some  years  past,  when  w.ar  had  not  broken 
out  between  the  Boers  of  the  Transvaal  and  Great  Britain,  I  wjxs  hunt- 
ing large  game  to  the  north  of  the  Crocodile  River,  where  the  country 
nf  Labengulo,  King  of  the  Matebeles,  abuts  on  that  of  Kama,  King  of 
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Bamanpwatus.  The  margin  of  the  Crocodile  River  liprr  i»  rov^fl 
with  thick  timber  or  dense  masses  of  reeds,  but,  as  you  retire  a  iJB 
from  the  above-named  water-course,  bush-veldt  becomes  (he  domtnatit 
feature  of  tlie  landscape,  and  is  the  haunt  uf  innumerable  siieciiw  uf 
the  larger  descriptions  of  ^Vfrican  antelope.  This  may  well  be  accepted 
when  I  state  that  from  my  wagon-box  I  have  seen,  at  break  of  day, 
hartebeeste,  wildebeeste,  eland,  and  sassabi  within  ca-iy  rifle  range  of 
my  position.  Moreover,  buffalo,  quagga  (the  favorite  food  uf  lioiia^ 
and  giraffe  were  far  from  scarce  in  this  vicinity.  Thus  it  is  not  tu  bi 
wondered  at  that  the  king  of  beasts  f-bould  be  found  numerous  wbcR 
there  was  to  be  obtained  such  an  abundance  of  his  favorite  food,  while 
water  and  shelter,  two  necessaries  to  his  existence,  were  ever  cloae  at 
hand. 

Nightly  we  had  heard  for  nearly  a  month  the  deep- muttered  growl 
or  awful  roar  of  the  monarch  of  the  waste,  but,  the  weather  being  fine 
and  the  nights  clear,  had  little  dread  of  bis  attacking  either  my  bul- 
locks or  horses.  Another  protection  I  possessed  against  lions  intrud- 
ing  themselves  into  my  camp  was,  that  with  me  were  a  troop  of  dogs 
of  such  excellence  as  had  seldom  been  seen  in  an  African  hoDtcr't 
camp.  Several  of  these  dogs  bad  been  imported,  and  great  care  wu 
taken  in  their  selection  that  strength  and  courage  was  their  tint  yud 
noil,  as  they  were  to  be  my  companions  in  a  very  distant  journey. 

The  other  dogs  that  completed  the  pack  had  been  procured  from 
the  colony,  and  therefore  had  considerable  experience  in  the  pntMUt 
of  the  smaller  varieties  of  buck,  as  well  as  an  occasional  encounter 
with  some  of  the  larger  members  of  the  cat  family,  such  as  k-opards, 
caracals,  etc.,  for  these  species  of  the^eree  natxtra  still  are  to  be  found 
in  considerable  abundance  south  of  the  Orange  River.  The  morning 
previous  to  the  occurrence  of  the  incident  to  which  I  owe  the  obtain- 
ing of  my  two  pets,  Leo  and  Juno,  broke  with  sui-h  an  appearance  of 
bad  weather  that,  by  the  advice  of  my  servants,  I  determined  to  abifl 
my  camping-place  to  more  elevated  and,  therefore,  drier  gronnd.  A 
ridge,  thickly  covered  with  tniipini  brush,  and  here  and  there  iitudded 
with  meruli  and  mimosa  trees,  was  selected  for  our  new  encampmi^ot. 
and,  as  the  distance  to  it  was  not  over  six  miles,  it  v.na  not  deemed 
necessary  to  inspan  the  bullocks  till  three  hours  after  no«>n.  Althongb 
the  weather  had  threatened  since  sunrise,  the  rain  kept  off  until  we  bad 
completed  about  half  our  journey,  when,  as  is  not  unusual  in  tropical 
climates,  commenced  one  of  those  down-pours  that  have  to  be  I'xprti- 
enced  to  be  appreciated.  But  this  was  not  all  ;  with  the  rain  came  thun- 
der, and  with  the  tiiunder,  lightning,  of  which  it  would  be  diflicDit  to 
say  whether  the  awe-inspiring  voice  of  the  one  was  nioro  terrible  to 
listen  to  than  the  sight  of  the  brilliant,  rapidly  repented  fliuhpA  of  the 
other.  Bullocks  can  not  trrl-  with  wet  yokes,  or  their  Hhouldfr*  be«oiii< 
galled  ;  thus  I  had  to  call  a  halt,  although  no  shelter  wa«  near  to  abietd 
U8  from  the  warring  clcraentg.     I  have  witnessed  thunder-stomu  in  ibc 
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Rocky  Mountains,  West  Indies,  and  Malay  Archipelago,  but  never 
have  I  vitnc8sed  them  so  tcrri6c  as  in  the  interior  of  South  Africa ; 
certain  am  I  that  in  no  other  part  of  the  world  are  they  so  dangerous. 
And  the  whole  animal  creation  seems  to  be  well  aware  of  this ;  for 
whether  it  be  the  Caffre  or  the  ox,  the  elephant  or  the  g^lraflte,  all 
equally  appear  to  dread  the  tempest's  violence,  and  become  for  the 
time  being  so  prostrated  with  fear  as  to  remain  awe-stricken  on  the 
spot  where  they  have  been  overtaken,  without  one  thought  of  seeking 
shelter.  Having  upward  of  a  couple  of  hundred-weight  of  gunpowder 
in  my  wagon,  to  have  it  struck  by  the  electric  fluid  would  have  been 
certain  destruction  to  all  my  belongings,  so  I  took  the  only  precaution 
in  my  power,  viz.,  to  unfasten  the  chain,  trek-tow,  from  the  dissel- 
boom,  so  that  that  important  portion  of  my  gear  shonld  not  act  as  a 
conductor  to  the  inflammable  part  of  my  load.  In  proportion  to  the 
violence  of  these  hurricanes,  so  short  is  their  duration  ;  thus  in  an 
hour  the  storm  had  passed  to  leeward,  and  naught  remained  to  indicate 
its  visit,  save  an  occasional  distant  flash  of  lightning  and  the  muttered 
deep  intonation  of  the  retreating  thunder.  Soon  the  cattle  were  again 
made  fast  to  the  wagon,  and  with  hurried  steps  we  pursued  the  remain- 
der of  our  journey.  No  doubt  we  rejoiced  that  the  storm  had  passed  ; 
but,  if  I  and  my  Caffres  did  so,  every  creature  imbued  with  life  ap- 
peared to  do  likewi.se.  Thus  the  francolins  and  korans,  which  had 
formerly  been  silent,  now  piped  and  chattered  from  every  ant-heap  ; 
while  the  gorgeous  bee-eaters,  sugar-birds,  brilliant  orioles  and  socia- 
ble grossbeaks  disported  themselves  in  every  direction.  Even  the  grass- 
hoppers and  lizards  had  found  a  voice,  and  with  it  seemed  to  thank 
the  Creator  of  the  Universe  that  the  danger  had  now  passed.  Of 
course,  after  the  rain  the  trek  was  heavy,  but  fat  and  young  bullocks, 
with  a  light  load  behind  them,  soon  traversed  the  intermediate  space 
to  our  new  camping-ground. 

In  A  well-organized  hunting  expedition  every  member  of  it  has  his 
allotted  task  to  perform  ;  thus  some  are  employcl  in  cutting  thorn- 
busbes  to  make  the  cattle-kraal,  while  others  gather  fuel  for  the  uight- 
iirce,  or  assist  the  cook  in  pre|)aring  the  evening  meal.  Where  we  had 
halted  timber  was  not  abundant,  and  what  we  obtained  there  was  so 
saturated  with  the  late  rain  that  it  was  not  without  considerable  diffi- 
rulty  a  fire  could  be  made  from  it.  As  the  sky  had  become  clear  and 
bright,  master  as  well  as  man  anticipated  a  dry  night ;  but,  as  the  sun 
went  down,  dark  opaque  clouds  commenced  rising  to  the  eastward, 
which  gradually  shut  up  the  face  of  the  heavens,  causing  the  sur- 
roundings to  be  involved  in  inky  darkness.  The  wind  now  began  to 
rise  in  oft-repeated  fitful  gusts,  driving  with  it  sheets  of  penetrating 
rain  that  made  even  the  interior  of  my  wagon  far  from  comfortable. 
It  might  have  been  eight  o'clock  or  thereabout  when  my  Bechuana 
hunter  reported  to  me  that  the  bullocks  were  exceedingly  uneasy  in 
their  kraal,  adding  further,  "  Baas  !  there  are  lions  about,  and,  as  the 


"% 


6ao 


THE  POPULAR    SCIENCE  MONTULY 


fi'fico  round  them  is  not  strong,  I  think  you  had  better  tic  tlu:  hu^ 
locks  u|i  to  their  yokes."  Advice  from  «tuch  a  source  was  uut  to  b« 
dihrogardod,  for  this  man  had  spent  all  his  life  among  the  wild  beast« 
of  interior  Africa,  and  knew  their  habits  and  haunts  as  well  as  we  do 
those  of  any  of  our  domestic  animals.  Thus,  after  much  trouble,  and 
with  the  as.sist..auce  of  my  lanterns,  the  bullocks  were  removed  from 
the  kraal  and  made  fast  to  their  respective  yokes,  while  the  end  of  tlw 
trek-toie  farthest  from  the  wagon  was  firmly  secured  to  a  tree  by  the 
aid  of  a  green  r/u'ini,  the  brake  on  the  after-wheels  being  firmly 
jammed  down.  Having  taken  these  precautions,  William  bade  nie  good- 
night and  turned  in  among  his  companions  under  my  desert  house. 
The  poet  says,  "  Coming  events  cast  their  shadows  before."  Some 
feeling  of  this  kind  must  have  actuated  me,  for  I  had  an  intuitive  (>er- 
ceptioM  that,  before  d.iybreak  made  its  appearance,  some  niisfortaoe 
or  other  would  occur.  Again  and  again  I  filled  ray  pipe,  and  almost 
as  often  took  my  rifles  from  their  rack,  to  assure  myself  that  their 
breeches  were  not  under  the  drip  that  came  from  many  a  rent  in  the 
tilt.  I  tried  to  read,  but,  although  I  had  that  wonderfully  entertain- 
ing work,  "  The  Woman  in  White,"  I  could  not  concentrate  my  mind 
upon  it. 

Twice  I  had  gone  forth  and  added  fuel  to  the  far  from  brilliant 
watch-fires,  and  while  doing  so  did  not  fail  to  observe  that  none  i»f 
the  bullocks  had  lain  down,  but  with  anxious,  distended  eyes  gszrd 
earnestly  up  to  windward.  Tiek  oxen  are,  without  exception,  «.bt»i- 
nat*,  perverse  creatures,  sometimes  t.iking  alarm  where  nothing  is  to 
be  dreaded,  at  other  times  not  taking  the  slightest  precaution  to  avoid 
danger  where  it  must  have  been  obvious  to  them.  So,  seeing  nothing, 
hearing  nothing,  I  retook  myself  to  my  shelter.  I  had  iilK>ut  finisbeil 
another  pipe,  when  a  sudden  prolonged  j>ull  upon  the  treJc-tow  to 
violently  shook  my  domicile  that,  if  proper  precautions  had  not  brw 
taken,  it  doubtless  would  have  been  overturned.  At  this  moment 
my  Bechuaua  boy  placed  his  head  under  the  curtain  of  the  tilt,  and 
in  smothered  words  told  me  that  he  knew  there  were  lions  round  n*. 
Not  doubting  the  truth  of  his  statement,  I  professed  to  disWIiere  it, 
for,  said  I,  "Why  don't  the  dogs  challenge  them?  Where  arc  the 
lazy  curs?"  | 

William — for  that  was  my  boy's  name — promptly  answered  :  "If  > 
one  or  two  lions  here,  dogs  bark  ;  but  I  think  that  there  are  wvea  or 
eight,  and  that  they  are  scattered  round  about  us,  so  that  doga  ■» 
afraid  to  go  into  the  bush."     Scarcely  had  ray  boy  done  ttpcaMag 
when  I  thought  th.at  the  wagan  must  really  go  over,  for  the  honM 
that  were  tied  to  the  sheltered  side  of  it  commenced  to  pnll  and  k|k 
their  halters  with  such  violence  as  several  times  to  raise  the  wcati^l 
wheels  an  inch  or  two  off  the  ground.     As  nothing  so  reassures  tbfW  ' 
animals,  when  al.irtncd,  as  the  tinman  voice,  I  got  out  of  roy  doinicile 
and  stood  at  their  heads  and  talked  to  them  in  such  kindly  Uognaf 
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as  they  were  conversant  with  ;  in  the  mean  time  ordering  all  my  at- 
tendants from  under  the  wagon,  directing  them  at  the  same  time  to 
pile  on  more  fuel  bo  as  to  make  a  blaze  as  soon  as  possible. 

Dark  as  the  night  was,  all  were  busy  around  the  little  encamp- 
ment, if  I  except  the  dogs,  who  seemed  to  be  possessed  of  suuh 
timidity  that  neither  words  nor  blows  could  drive  them  out  from  the 
shelter  they  had  taken  between  the  wheels.  For  some  minutes  all 
had  become  quiet,  and  I  commenced  to  hope  that  it  had  been  a  fahc 
alarm,  when  a  roar  so  loud  and  close  as  to  awake  the  echoes  of  the 
surrounding  koppies  broke  the  monotonous  stillness  of  the  night. 
Such  a  roar  I  have  never  heard  previously  or  since  ;  let  him  that  likes 
y  what  he  may,  it  made  the  earth  tremble.  To  the  reader  it  may 
pear  impossible  that  any  animal  can  produce  a  volume  of  sound 
that  almost  rivals  the  thunder  in  its  density  ;  but  let  me  assure  him, 
if  he  has  heard  a  mature  male  lion,  in  the  full  vigor  of  his  life,  give 
utterance  to  his  wratb,  he  will  agree  with  me  that  there  are  a  sublim- 
ity and  grandeur  in  the  voice,  which,  if  they  do  not  equal  the  depth 
and  power  of  thunder,  very  nearly  approaches  to  it. 

If  quiet  had  corapariitively  reigned  before,  now  all  w.-is  excitement. 
To  and  fro  the  bullocks  rushed,  trying  to  break  their  r/ieims,  the  horses 
reared  and  pulled  upon  their  halters  as  if  determined  to  strangle  them- 
selves, or  upset  the  wagon,  while  every  native  who  was  not  armed 
seized  a  fire-brand  and  shouted  and  called  to  my  animals  to  endeavor 
to  still  tbeir  fears.  So  intense  was  the  darkness  that  nothing  could 
be  seen,  yet  William  fired  a  couple  of  shots  in  the  direction  from 
which  he  imagined  the  sound  proceeded.  The  bhize  and  report  of  his 
heavy  elephant  gun,  one  would  imagine,  would  have  driven  off  any- 
thing in  the  form  of  a  quadruped  ;  but  not  do  :  the  lion  roared  again 
at  even  shorter  distance  than  at  first,  causing  the  bullocks  to  become 
frantic  with  fear,  and  therefore  to  use  their  utmost  ]>ower  and  strength 
to  break  loose. 

I  thought  I  could  trust  my  rheima,  but  alas  !  I  was  in  error,  for 
one  more  violent  struggle  than  had  previously  been  made  took  place, 
and  they  gave  way,  and  the  whole  team  went  down  to  leeward  as  if 
they  were  stampeding  before  a  forest  fire.  As  the  method  (for  it  cer- 
tainly is  a  preconcerted  and  arranged  plan)  adopted  by  lions  when 
alKiut  to  attack  a  span  of  cattle  may  not  be  known  generally,  I  will 
briefly  attempt  to  describe  it.  Lions,  as  a  rule,  hunt  in  family  parties. 
A  very  old  male,  not  unfrequently  incapacitated  from  taking  an  active 
part  in  pursuing  game,  is  generally  to  be  found  at  the  head  of  this 
'trie,  and  on  him  devolves  no  unimportant  part  of  the  programme 
adopted  by  them  when  a  trader's  or  travelers  cattle  are  resolved  upon 
as  the  victims  of  their  ferocity  and  power, 

Down  to  leeward,  a  hundred  or  more  paces  below  where  the  bul- 
locks are  made  fast,  the  young,  active  males  and  lionesses  place  them- 
selves behind  what  available  cover  is  to  be  found.     This  being  done, 
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the  aged  manikin  gocB  to  windward  of  tl 
out  bia  abundant  mane  in  the  breeze,  so  tb 
be  carried  down  to  the  excited  draught 
tainted  breeze  in  a  moment  brings  every  o 
ing,  often  trembling  with  fear,  they  gaze 
impenetrable  darkness.  Closer  and  closer 
his  victims,  shaking  and  roshaking  the  ti 
for«?-quarters  ;  then,  if  the  traveler's  rhe 
look  out  for  a  stampede  ;  but  sliould  th 
climax  to  his  former  man<envrc,  gives  ui 
loudest  roar,  when  the  frightened  beasts, 
est  fastenings  that  can  be  obtained,  will  b 
ceivable  rapidity  into  the  very  jaws  of  thei 

Such  was  the  j)lan  adopted  on  the  oci 
rhe  result  was  the  loss  of  three  of  my  best 
had  one  satisfaction  :  as  the  patriarch  foil 
by  the  light  from  our  now  blaxing  fires,  I 
of  ten-to-the-pound  bullets  through  his  ta 
tain  of,  for  I  heard  distinctly  the  thud,  tha 
tell-tale  sound  of  success  that  quickly  rw 
each  shot.     My  performance  in  raarksmani 
the  object  I  fired  upon  was  large,  and  witl 
stood.     The  foe  nevertheless  did  not  drop 
his  course,  evidently  intending  to  join  his 
the  now  provided  banquet  of  newly  slaugt 
poses,  God  disposes,  for  many  an  ominous 
that  the  old  marauder  was  not  in  a  fram4 
the  feast.     The  night  was  so  intensely  d 
utter  madness  to  have  risked  my  life  or  al 
the  lions  from  their  prey,  so  we  satisfied 
fuel  and  firing  an   occasional  shot  in  the 
the  feast  was  taking  place. 

With  the  break  of  day  the  troop  ha 
them  nothing  but  a  quantity  of  scattered 
and  as  many  jackals  to  tell  of  the  tragedy 
few  hours  before,  Soon  the  unclean  brute 
tlieir  betters  and  skulked  off  in  various  di^ 
intention  of  returning  when  the  camp  was 
again  placed  her  impenetrable  seal  of  obsci 

On  inspecting  the  locality  where  the  d 
indentation  in  the  ground  was  discovered, 
agulated  blood  were  found,  the  soil  aron 
tufts  of  grass  torn  by  their  roots  from  t 
while  the  only  sjmor  in  the  immediate  vii 
ably  of  the  ol<l  warrior  on  whom  I  had  opi 
his  trail,  and,  at  the  distance  of  half  a  mile, 
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the  shelter  of  a  mapini-bush.  Poor  brntc,  it  was  evident  that  he  was 
pick  unlo  death  ;  still,  his  heart  was  willing  for  the  fight,  though  bis 
body  was  weak  in  jiower  to  assist  him.  On  perceiving  our  advance, 
with  a  determined  effort,  he  gained  his  legs  and  faced  us,  his  counte- 
nance as  plainly  as  langnage  spoken  showing  that  surrender  without  a 
final  effort  was  not  intended. 

I  fear  I  was  prompted  by  too  many  feelings  of  revenge  to  appre- 
ciate the  noble  sight  the  discomfited  foe  presented  ;  for  what  wonder  ? 
Had  I  not  lost  three  of  my  best  draught-cattle  ? — a  loss  the  mag- 
nitude of  which  can  scarcely  be  understood  except  by  those  wlio  have 
been  placed  in  similar  positions.  The  gallant  beast's  head  was  down, 
his  lips  curled  upward,  so  as  to  show  his  formidable  tusks,  while 
his  tail,  as  stiff  and  straight  as  a  crow-bar,  was  erected  aloft.  If  he 
had  possessed  the  power  now,  he  would  have  charged  ;  as  it  was,  he 
remained  as  splendid  a  target  as  the  most  fastidious  could  desire.  I 
aimed  between  his  eyes,  and,  ere  the  emoke  bad  drifted  away  from  the 
mtizzle  of  my  smooth-bore,  the  hero  lay  extended  at  length  upon  the 
sparsely  covered  veldt.  While  admiring  my  prize,  three  Makalukas 
approached  mo  ;  the  grin  upon  their  countenances  showed  that  they 
had  something  unusual  to  tell,  or  else  something  to  dispose  of.  I  was 
not  long  detained  in  doubt  which  it  was  ;  for  from  under  a  kaross  two 
of  their  number  produced  each  a  lion  cub,  about  the  size  of  a  six- 
tnonths-old  kitten.  While  ailmiring  the  little  beauties,  who  seemed 
in  no  way  to  feel  the  awkwardness  of  the  position,  a  roar  was  heard 
in  the  distance,  which  caused  the  Makalakas  to  pick  up  their  treasures 
and  rapidly  pain  a  jiosition  behind  William  and  myself.  "  J3y  gum," 
exclaimed  William,  "here  comes  ma  ! "  and  scarcely  bad  he  delivered 
his  brief  assertion  than  her  ladyship  made  her  appearance,  trotting 
hastily  toward  us.  When  seventy  or  eighty  yards  off,  she  halted  and 
uttered  a  suppressed  growl,  different  in  intonation  from  any  that  I  had 
ever  heard  emanate  from  any  of  her  family.  Up  to  tbis  time  the  little 
wee  beasties  had  been  models  of  propriety,  but  the  voice  of  their  dam 
had  in  a  moment  transformed  them  into  fiends  incarnate,  for  they 
scratched  and  bit  their  possessors  with  such  determination  and  energy, 
at  the  same  time  squealing,  that  the  fttakalakas  were  fain  to  drop  them 
on  the  ground,  the  better  to  enable  them  to  retain  possession  of  them. 
The  throe  natives  had  a  busy  time  of  it  in  accomplishing  their  pur- 
pose, but  William  and  I  had  other  and  more  important  matters  to 
attend  to,  for,  the  moment  the  lioness  heard  the  screams  of  her  off- 
spring, open  mouthed  and  almost  flying  with  velocity  she  charged 
upon  us. 

My  first  shot  staggered  her  and  brought  her  to  the  ground,  but  in 
an  instant  she  regained  her  feet,  and,  nothing  daunted  by  the  check 
she  Lad  received,  continued  her  headlong  course.  Again  I  pulled  the 
trigger,  and  down  she  fell,  her  shoulder  smashed,  for  her  loft  fore-leg 
dangled  and  doubled  under  her  as  if  deprived  of  joints  ;  but  a  three- 
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l«"pjr«-<l  liurn'K)"  is  not  incapable  of  do"  •    •  ■   -    ^^^  ^^   William 

thought,  for  at  only  a  few  pacc«  he  an  iie  eaup  tU  ijrwi, 

ainiod  in  the  region  of  the  ear,  wbicb  pnt  a  favorable  tertoinaUan  lo 
a  short  but  very  exciting  scene. 

My  new  acquaintances,  I  Ivaroed,  were  benlsmen  of  Lubengtilo, 
King  of  the  Matebfles,  who,  when  driving  their  cattle  up,  to  kraal 
them  for  the  night,  disturbed  a  lioness  ;  a  Bushman  wbo  was  with 
them  fired  at  her  a  poisoned  arrrow,  which,  it  was  believed,  ha>l 
taken  effect.  As  a  scratch  from  one  of  these  pygray  weapons  is  al- 
most certain  to  produce  death  in  a  few  hours,  my  new  friends  had 
gone  at  break  of  day  to  search  for  their  anticipated  prey,  but,  losing 
tho  trail  and  making  sundry  efforts  to  regain  it,  they  unexpectedly 
discovered  the  youngsters  in  a  hole  scooped  in  the  bank  of  a  dry 
water-course,  which  they  at  once  secured. 

Fortunately,  tbey  encountered  us  when  they  did,  or  Afatlanif  la 
Jtfire  would  h.ive  made  them  regret  their  temerity.  On  examining 
the  lioness,  no  indication  that  she  had  been  strnck  by  the  arrow  of 
the  Bushman  was  to  be  seen  ;  either  the  bowman  had  missed  her  or 
this  was  not  the  animal  he  had  shot  at.  A.couple  of  pounds  of  gun- 
powder and  four  bars  of  lead  were  treasures  too  valuable  for  nutirt-s 
to  refuse,  so  I^o  and  Juno  became  my  property.  The  herdsmen,  not 
satisfied  with  the  discovery  that  the  killed  lioness  was  not  wounded 
with  the  Bushman's  arrow,  renewed  their  search,  and  in  tbc  course  of 
the  day,  on  their  return  to  their  kraals,  passed  my  encampment  bear- 
ing a  newly  taken  hide,  satisfactory  evidence  of  the  rapid  and  fearful 
certainty  of  the  virus  with  which  they  anoint  the  points  of  their  di- 
minutive weapons. 

There  are  several  poisons  in  use  among  the  alxiriginal  tribes  of 
Southern  Africa,  but  that  extracted  from  a  caterpillar,  and  designated 
by  the  natives  "  mangue,"  is  the  roost  fatal.  The  pain  which  tb« 
victims  suffer  who  have  been  inoculated  with  it  must  be  fearful  in- 
deed ;  but  it  is  not  long  endured,  for  two  or  three  hoont  generally 
put  an  end  to  the  stricken  animal's  existence.  Of  courM?,  this  time  i* 
more  or  less  protracted  by  the  size  of  the  wound,  the  locality  in  wbidi 
it  is  situated,  and  the  quantity  of  tho  venom  used  ;  for  instanvtv  "• 
one  of  the  tributaries  of  the  Zambesi,  a  lioness  that  had  Iieen  woandeal 
at  sundown  did  not  expire  till  the  following  daybreak,  during  all  viush 
time  the  cries  of  anguish  that  she  kept  repeating,  terribly  toM  how  fear- 
fully the  poor  creature  was  suffering.  On  examination,  fl '  i  i  of 
the  poisoned  arrow  only  had  a  slight  puncture  beneath  il  iiM 
to  the  flank,  but  the  firmness  of  tbo  hide  had  preveoted  the  miisSe 
from  f.illing  from  the  wound. 

As  the  h.abits  of  somi-barbarous  people  always  possess  f;nM  iaiarait 
for  me,  I  Inist  they  do  so  Ut  my  readers,  and  1  will  therefore  describe 
the  two  other  poisons  in  use  among  the  Bosh-people,  and  the  maamtt 
in  which  they  arc  employed  to  serve  their  purpose.     First,  I  will  ai- 
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vert  to  tbe  juice  of  the  euphorbia.  This  is  a  familj  of  plants  all  alike 
foreign  to  the  European  eye  in  appearance,  although  not  by  any  moans 
strictly  tropical.  Some  species  possess  much  more  poisonous  matter 
than  others,  the  most  deadly  being  in  appearance  like  a  crooked  pole 
■with  a  bunch  of  long,  bard  leaves  decorating  its  summit.  When  em- 
ployed by  the  natives  for  the  purpose  above  spoken  of,  it  is  collected 
in  quantities  on  the  margin  of  a  small  vley  or  pond  of  water,  when  it 
is  beaten  between  stones  till  the  necesbary  quantity  of  the  juice  im- 
pregnates the  water.  At  night  unconscious  game,  probably  thirsting 
from  the  hours  they  have  passed  in  the  sun-dried  desert,  come  to  the 
vley  to  satisfy  their  craving  for  drink,  but  scarcely  have  they  done  so 
when  they  become  intoxicated,  and  eoon  after  lie  down  to  sleep  the 
islecp  that  knows  no  waking.  In  this  death  I  do  not  think  the  victims 
suffer  much  pain,  for  all  that  I  have  seen  that  have  been  killed  in  this 
manner  were  in  the  positions  they  would  assume  if  they  had  laid  down 
to  take  their  natural  sleep. 

It  is  strange  that  this  poison  is  much  more  injurious  to  horses, 
zebras,  and  quaggas,  than  it  is  to  cloven-hoofed  or  homed  animals. 
Why  I  state  this  is  that  while  the  former  will  not  proceed  over  half 
a  mile  after  they  have  imbibed  the  subtile  fluid  before  being  incapaci- 
tated from  going  farther,  tbe  latter  will  travel  many  miles  ere  they 
drop,  if  drop  they  do,  for  I  am  convinced  that  many  escape  death 
from  this  poison,  although  possibly  brought  Very  close  to  it. 

To  caniivorous  animals,  such  as  lions,  leopards,  hyenas,  dogs,  etc., 
it  does  not  produce  death,  only  stupefies  them  for  the  time  being  ;  at 
least,  such  was  ray  observation  in  reference  to  my  dogs,  when  I  knew 
that  tbey  had  drunk  a  quantity  of  the  diluted  water.  It  is  to  be  re- 
gretted that  the  natives  should  use  such  a  means  to  secure  game,  for 
I  know  of  a  whole  herd,  amounting  to  over  fifty  zebras,  perishing  in 
one  night,  although  the  requirements  of  the  few  inhabitants  of  the 
district  Would  have  been  amply  supplied  by  a  couple  of  carcasses,  for 
it  must  be  remembered  that  in  these  regions  decomposition  sets  in 
veiT?  rapidly  after  life  becomes  extinct. 

Tbe  third  poison  used  by  these  most  interesting  natives,  the  Bush- 
men, is  that  taken  from  the  glands  of  the  Mamba  cobra,  or  puff-adder, 
with  which  the  points  of  their  arrows  are  thickly  coated.  Exposure 
appear!  to  weaken  these  reptiles'  virus,  for,  previous  to  any  impor- 
tant hunt  taking  place,  the  barbs  of  tbe  tiny  weapons  receive  a  fresh 
dressing  of  the  baneful  fluid.  Game  killed  by  all  the  above  methods 
is  eaten  by  the  human  family,  or  carnivora,  without  producing  any 
evil  eflfacts. — Lnnd  arid  Water. 
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is  man  ?    Evidently  if  we  are  to  edncite  man  npon  gcientific  methods 
\re  mnst  know  what  man  is  ;  wc  must  know  the  laws  of  bis  being,  the 
relation  of  these  laws  to  one  another,  and  to  the  end  for  which  man  is 
made.     The  science  of  education,  therefore,  presupposes  a  true  psy- 
chology, and  a  knowledge  of  the  formation  of  character  based  npon 
this  psychology.     In  our  country  so-called  educational   treatises  are 
written  by  persons  who  have  neither  psychology  nor  minds  to  compre- 
hend it ;  and,  while  these  works  may  have  much  valuable  practical 
matter,  they  should  not  be  received  as  in  any  sense  scientific.     With 
one  exception  ("  Education,"  by  Herbert   Spencer),  the  only  works 
which  may  claim  to  pretend  to  treat  education  scientifically  are  Ger- 
man, and  every  one  of  these  bases  itself  directly  upon  some  psycho- 
logical system.     I  need  but  name  in  illustration  A.  H.  Niemeyer's 
^f  Ground  Principles  of  Education,"  Fred.  Schwarz's  "  Instmction-liook 
He  Pild.igogik,"  as  coming  directly  out  of  the  Kantian  thought,  or  Miss 
Anna  C.  Brackett's  translation  of  "  The  Philosophy  of  Education,"  by 
^frofessor  Rosenkranz,  the  biographer  of  Hegel,  as  an  application  of 
^pegelian  thought  to  education.     We  of  to-day  are  feeling  the  influ- 
ence of  an  entirely  different  philosophical  system  from  either  of  those 
above  mentioned.     Onr  educational  methods  are  being  remarkably  and 
rapidly  modified.     This  change  has  received  its  psychological  expres- 
[>n  in  England,  and  Mr.  Spencer  may  be  regarded  as  the  representa- 
re  thinker  of  this  new  school.     Here  the  idea  of  man  as  to  his  nature 
the  laws  of  his  development  is  distinct  and  peculiar  ;  it  gives  us 
education  based  almost  entirely  upon  instruction  in  the  physical 
Bences. 
Pending  the  attainment  of  a  psychology  that  shall  secure  sufiRcient 
icral  recognition  to  become  the  source  of  proper  reform  in  our  edu- 
cational efforts,  it  would  seem  that  nothing  could  be  more  profitable 
nn  some  consideration  of  the  history  of  education.    It  is  surely  mat- 
for  regret  that  a  subject  so  important  as  this  should  not  long  since 
have  been  examined  in  the  light  of  the  idea  of  development.    It  is  oor 
3d  fortune  in  most  other  matters  to  have  abandoned  a  priori  discus- 
Even  with  so  deep  a  work  as  Goethe's  "  Faust "  we  feel  that  it 
is  necessary  to  proceed  historically  if  we  are  to  gain  correct  ideas  as 
^o  its  origin  and  meaning.     We  have  come  to  recognize  this  "  Faust" 
^^  the  life-poem  of  one  of  the  greatest  of  our  race  ;  we  have  come 
also  to  know  that  the  material  which  Goethe  transformed  was  deeply 
^sooted  in  our  common  humanity,  and  had  already  passed  through  a 
Hktural  and  vigorous  development  long  before  the  poet's  day.     How 
^BbcIi  profundity  of  nonsense  this  historical  feeling  would  have  saved 
^^  in  literature  and  religion  can  not  be  estimated.    Our  debt  to  Comte 
^Bthe  living  source  of  modem  historical  feeling  may  well  temper  onr 
^Wgments  before  his  later  speculations.     We  have  a  right  to  expect 
^Pkt  whatever  value  there  is  in  general  historical  study,  as  related  to 
t!i«  life  nnd  works  of  men,  we  should  find  in  the  history  of  education 
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M  related  to  tbc  practical  matter  of  teaching  and  ' '^2 

eren  a  closer  relation  between  general  history  and 
oatioD.  This  is  seen  in  a  moment  if  we  consider  again  who  is  ti)  I 
oeive  the  education.  The  ideas  which  man  has  entertained  alxiut  liii 
self  have  determined  alike  his  history  and  his  education.  The  f>ro6 
able  thing  in  considering  our  subject  historically  is  exactly  this  dot 
lion  of  man's  ideas  of  himself.  We  see  these  ideas  shaped  by  vary! 
circumstances,  and  in  turn  shaping  man's  activity  in  every  directii 
Education  has  had  a  wonderful  unfolding  and  thore  is  not  a  phaat 
its  course  which  may  not  be  traced  to  that  idea  of  man's  nataie  1 
destiny  which  prevailed  at  the  time. 

This  close  relation  between  general   history  and  the  history 
education  has  led  to  the  adoption  of  the  same  broad  time-diviaiooa. 
both  subjects,  as  follows  : 

Before  Christ. 

From  Christ  to  the  Reformation. 

From  the  Itcforraation  to  PestaloszL 

From  Pestalozzi  to  the  present. 

This  division  is  the  one  chosen  by  all  authorities  in  the  history 
education,  though  special  reference  may  here  be  madQ  to  Schinid 
"  Geschichte  der  Piidagogik,"  a  work  of  remarkable  philosophic  vali 
and  one  to  which  I  am  greatly  indebted  in  the  preparatioo  of  (ii« 
articles. 

Turning  to  the  first  division,  we  find  that  the  natioos  bavioe 
history  and  corresponding  systems  of  education  are  the  Ct- 
Indians,  tbo  Persians,  the  Egyptians,  the  Hebrews,  the  (ir. 
the  Romans.    Nothing  can  be  more  interesting  and  profitable  titan 
observe  how  directly  and  completely  the  education  found  among  the 
peoples  was  shaped  by  the  ideas  which  they  resjxjctively  entortaiot 
about  their  own  nature  and  destiny. 

We  have  frequently  been  asked  to  consider  the  peculiar  appeal 
ance  which  China  presents  in  history.  There  is  something  here  as  »4 
as  it  is  peculiar.  Centuries  before  the  nations  of  to-day  had  e 
from  barbarism,  China  showed  remarkable  advancement  in  civil 
We  should  not  think  here  chiefly  of  the  public  works  constructed 
this  people,  such  as  the  wall  of  defense  or  the  canal,  or  even  of  tb 
knowledge  in  special  directions,  such  as  the  use  of  gunpowder  or  t 
art  of  multiplying  impressions  from  woodcuts,  or  the  use  of  iwrcclai: 
the  compass,  and  the  bell.  The  fact  above  all  others  to  be  noted 
that  in  no  country,  without  exception,  lias  such  direct  and  supni 
value  been  pl.iced  upon  education  as  in  China.  The  oducatui 
alone  could  hold  office  in  this  vast  empire ;  riches  and  birth 
no  avail  if  the  man  were  uneducated.  We  may  contrast  this 
ably,  80  far  as  the  idea  is  con«erned,  with  our  An\<  ■ '  ffi 

tcm,  where  the  vote  of  bestial  ignorance  counts  for  ^n 

trained  intelligence,  and  where  the  qualification  for  office  is  an 
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bilily.  In  China,  the  higher  the  office  to  be  filled,  the  higher  must  bo 
the  edacation.  Such  being  the  estimate  placed  upon  education  by  this 
people^  wc  should  not  judge  that  stagnation  would  prevail  in  China 
for  over  twenty-five  hundred  years  and  education  become  nothing  but 
pitiable  mummery.  We  learn  a  valuable  lesson  here  as  to  the  way 
in  which  one  fundamental  error  can  vitiate  centuries  of  national 
existence.  China,  as  arrested  development,  has  been  aptly  compared 
to  the  feet  of  her  women. 

In  seeking  the  cause  for  such  arrest  of  growth,  we  come  upon  the 
idea  which  this  people  entertained  of  themselves  :  they  were  members 
of  a  family — nothing  more  ;  the  emperor  was  their  father.  This  fam- 
ily-idea, applied  everywhere  and  never  transcended,  kept  the  people 
children.  With  our  modern  feeling  of  individuality  so  fiercely 
coursing  in  our  veins,  we  find  it  almost  impossible  to  realize  that 
in  China  there  were  ■ao  persons,  no  individuals.  A  human  being  fully 
grown,  and  with  what  should  have  been  the  strength  of  manhood  upon 
him,  was  simply  a  son,  a  child.  lie  did  not  belong  to  himself  or  to  a 
nation,  but  to  a  family.  Absolute  obedience  to  f.tthcr  and  teacher 
prevented  all  progress  beyond  the  condition  of  father  and  teacher  : 
learninp  was  ceaseless  repetition.  The  Chirvese  had  village  schools, 
town  schools,  and  universities ;  their  highest  reverence  was  for  the 
most  learned,  and  their  education  found  its  supreme  test  in  an  aat  of 
memory. 

Passing  from  China  to  India,  we  find  that  man's  idea  of  himself  is 
eomewh&t  enlarged.  The  people  are  divided  into  four  castes  :  Brah- 
mans,  warriors,  merchants,  Sutras.  Birth  determines  each  man's  con- 
dition and  duties  ;  to  be  a  Brahman  is  to  live  and  die  a  Brahman,  to 
be  bom  a  Sutra  is  to  live  and  die  a  Sutra.  No  physical  law  is  more  in- 
flexible than  the  law  of  caste  in  this  far-off  land.  But  these  social 
divisions  show  improvement  over  the  condition  in  China.  Man  is 
nearer  himself  as  member  of  a  caste  than  as  member  of  an  enormons 
family.  Further,  man  in  India  has  been  shaped  by  a  most  wonderful 
religion.  The  special  mental  characteristic  of  the  Indian,  imagina- 
tion, fancy,  was  constantly  and  powerfully  influenced  by  the  outside 
world.  Nature  seemed  to  have  produced  one  impression  above  all 
others  upon  the  Indian  mind,  the  impression  of  universal  necessity. 
We  find  those  elements  at  work  determining  the  idea  which  man  had 
of  himself  and  moMing  the  education  of  India.  The  Sutras  were  so 
low  as  to  bo  beneath  all  education  ;  the  other  classes  were  trained  for 
their  special  duties — the  Brahmans  in  religion,  the  rulers  and  warriors 
in  government  and  war,  the  merchants  in  trading.  As  there  might 
be  members  of  the  higher  castes  in  villages,  provision  was  made  for 
their  instruction  by  elementJiry  schools.  This  instruction  consisted 
in  reading,  writing,  and  reckoning.  A  teacher,  with  staff  in  hand, 
wonld  take  his  place  under  a  tree  and  teach  the  boys  sitting  around 
him.     In  arithmetic  only  the  rudiments  were  tanght.     Writing  was 
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closely  connected  with  roading,  nnrl  wan  tnnght  by  a  stick  in  t 
then  on  paliu-Icsves  \rith  an  iron  point,  nnti  at  la«t  on  plantiun-l 
with  a  kind  of  ink.  In  the  higher  BchooU  at  Benares,  the  eroi 
(which  might  include  members  of  the  seoond  and  third  (liiwirn)j 
tanght  grammar,  prosody,  and  mathematics  ;  the  f.eoteric*, 
history,  philosophy,  astronomy,  medicine,  and  law.  The  pupil  in  a  lii 
encr  for  five  years  ;  then  he  is  allowed  to  take  part  in  the  diHcuBxioi 
The  period  of  study  lasts  from  twelve  to  twenty  years,  and  the  higl 
Mt  instruction  is  furnished  by  a  study  of  the  Vedas.  nuiu 
Indians  had  no  theory  of  education,  they  expressed  wise  eduf 
maxims  most  beautifully  by  fable  and  poetry.  "  War-skill  and  I 
ing  are  both  renowned,  but  the  tirst  turns  to  folly  in  old  :> 
the  second  appears  worthy  for  every  period  of  life,"  "  < 
higher  than  beauty  and  concealed  treasure,  it  aocompanicM  you  npo 
your  journeys  through  foreign  lands  and  gives  an  indrstrurtih] 
power."  "As  the  tree  shadows  him  who  would  cut  it  down,  rvod 
the  moon  illumines  the  huts  of  the  lowest,  so  should  a  man  love  thr 
that  hate  him."  "  Be  humble,  fur  the  tender  grass  bows  itself  no 
jured  to  the  wind,  while  mighty  trees  are  rent  in  pieces  by  it."  "Til 
wise  man  should  strive  to  attain  knowledge  as  though  he  were  w 
subject  to  death,  but  he  should  fulfill  the  duties  of  religion  a»  thong 
death  were  settling  upon  his  lips." 

Did  the  special  purpose  of  the  present  paper  allow,  it  ^    > 

instructive  at  this  point  to  notice  the  reformation  in  the  1  >n 

India.  Brabm  and  Nirwana  as  root-ideas  appear  to  have  been  esscv 
tially  the  same^  and  the  highest  glory  of  man  was  absorption  in  thi 
cUl.  That  which  is  especially  instructive  here  is  the  fundamental! 
different  development  of  this  common  idea  in  Brahniinism  and  Badiib 
ism.  For  the  Brahman,  God  is  in  everything :  everything  u  God  ;  fros 
this  come  the  deification  of  Nature  and  all  forms  of  animal-worahip. 

For  the  Buddhist,  on  the  contrary,  since  the  highest  ^'  '8 

loss  of  one's  self  in  Nirwana,  everything  that  has  indt  | 
ence  must  be  cursed  by  the  very  fact  of  existence.     We  rount  piij 
not  worship,  anything  that  ««.     From  this  interpretation  of  the  com 
mon  idea,  what   are  wealth   and  social  distinctions  ?     Whore  all  i 
wretched,  how  can  one  thing  be  better  than  another?     Bu'i  ^1 

called  the  Luther  of  India,  could  cut  clean  through  the  caM     . 
lions  and  make  a  way  for  what,  long  afterward  and  under  other 
fluences,  so  mightily  prevailed  in  Christendom,  the  conventual  system 
the  order  of  monks. 

Buddhist  education  was  training  in  Buddhist  religion,  Thr  prio* 
ciples  of  this  education  are  found  in  the  catechism  of  the  Buddbirt^ 
and  take  the  form  of  such  commandments  as  these  :  "  Tliou  shalt  do* 
steal.  Thou  shalt  commit  no  act  of  impurity.  Thou  shall  do  do  wfonfT 
by  thy  speech.  Thou  shall  drink  nothing  intoxicating  Tli.m 
not  kill  any  living  being." 
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Among  the  remaining  Oriental  iiatioos  we  find  ideas  resfieoling 
man  that  are  equally  narrow  and  ill-adapted  for  advancement.  In 
Persia  the  national  idea,  in  Egypt  the  priestly  idea,  among  the  Israel- 
ites the  patriarchal  idea,  determined  respectively  all  that  was  under- 
taken in  the  way  of  training.  It  is  a  singularly  instructive  fact  that 
man,  as  an  individual,  first  appears  among  the  Greeks  and  Romans. 
Here  lies  the  radical  diflference  between  the  contributions  to  history 
oflfered  by  the  Eastern  peoples  and  that  progressive  movement  com- 
menced at  Greece  and  Rome.  The  trite  saying,  "History  began  with 
the  Greeks,"  finds  its  philosophy  in  the  fact  that  here  man  entered  on 
Lis  career  as  an  individual,  a  person.  This  idea  of  individuality,  how- 
ever, was  by  no  means  unlimited.  It  never  exceeded  the  boundaries 
of  Greece  and  Rome.  A  Grecian  was  a  person,  a  Roman  was  a  per- 
son ;  for  them  there  were  rights  and  opportunities.  They  could  be 
educated.  Man  a«  man,  however,  was  not  yet  known.  Despite  this 
serious  limitation  we  must  call  the  advance  shown  by  these  peoples 
great  when  compared  with  all  that  had  preceded.  To  say  I  am  an 
individual  Grecian,  an  individual  Roman,  is  far  better  than  to  say  I 
am  a  child  among  millions  of  other  children,  or,  I  am  a  member  of  a 
caste.  It  has  been  frequently  observed  that  educatiou  among  the 
Greeks  and  Romans  shaped  itself  in  strict  keeping  with  the  root-dif- 
ference between  these  peoples.  For  the  Greeks,  highest  excellence  was 
beduli/,  in  body  and  mind  ;  for  the  Romans,  it  was  result,  something 
brought  to  pass,  whether  physical  or  mental.  Therefore  the  Greeks 
surpassed  in  art  and  philosophy,  the  Romans  in  war  and  law.  It  has 
been  often  remarked  that  our  first  theoretical  treatment  of  edur^tion  is 
furnished  by  the  Greeks.  Plato,  in  his  "  Republic"  and  "  Book  of  the 
Laws,"  states  the  fundamental  principles  of  education,  and  surrenders 
the  individual  to  the  state.  Education  is  an  affair  of  the  state  and 
for  the  state.  Here  is  the  limitation  of  individuality,  a  limitation  not 
to  be  exceeded  at  this  time  by  this  people.  The  Romans,  not  demand- 
ing public  education,  left  the  child  to  home  training  for  his  earlief 
years,  but  placed  him  as  a  youth  with  some  celebrated  jurist  for  spe- 
cial instruction  in  law  and  state-craft.  This  Roman  training  was,  from 
beginning  to  end,  practical,  and  never  lost  such  character  even  after 
the  rhetoric  and  philosophy  of  Greece  were  added  to  the  subject-mat- 
ter of  education. 

Human  history,  and  consequently  education,  were  now  to  feel  the 
impulse  of  a  new  movement.  Christi.inity,  whether  true  pr  false, 
appears  with  the  announcement  that  "  God  hath  made  of  one  every  na- 
tion of  men  for  to  dwell  on  all  the  face  of  the  earth."  In  this  is  con- 
tained a  truth  that  gave  Christianity  power  to  supplant  heathenism 
and  to  shape  the  course  of  education  for  centuries.  The  history  of 
education  for  a  long  time  after  Christ  would  be  a  history  of  the 
Church.  We  need  concern  ourselves  with  this  movement  only  so  far 
a»  to  find  a  thread  of  development  that  may  lead  from  past  times  to 
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the  present.  Persecution  waa  the  inevitable  experienvH!  of  tbo^H 
allied  themselves  to  the  new  faith.  During  the  earlier  ycanitbe^l 
gle  for  existence  was  constant  and  nbsurbing.  The  children  wen>  i 
OQssorily  kept  at  home  and  taught  only  the  Biiuple  forin«  of  the  n 
faith,  or  were  sent  to  heathen  schools  for  instruction  in  rvading  i 
writing.  This  practice  continued  until  persecution  bad  relaxed 
grasp  sufEiiently  to  allow  some  rcHection  npon  the  new  religion 
a  body  of  belief  and  teaching.  With  this  reflection  came  the  si 
posed  discovery  that  Christianity  was  something  purely  «;■ 
heavenly,  having  no  concern  with  earthly  afTairs.  The  • 
though  natural,  was  fatal  A  misunderstood  Christianity  led  a 
astray  and  multiplied  sorrow  for  the  race.  With  tbo  growth  of  I 
religion  it  became  necessary  to  instruct  the  converts  in  the  faith  tl 
were  about  to  adopt.  During  the  first  century  a.  d.,  institntes  for 
catechumens,  or  schools  for  teaching  Christianity,  were  establinlw 
The  heathen  converts  were  at  first  grown  persons,  and  were  tan 
nothing  but  the  principles  of  the  new  religion  ;  all  other  training  th 
must  receive  from  the  heathen  schools.  Christianity  was  to  train  ; 
heaven,  not  for  earth.  The  order  of  the  monks  appeaerd  in  Paltctti 
Constantinople,  and  Rome.  Education  was  the  sjKJcial  care  of 
men,  who  had  forsaken  all  worldly  interests,  and  education  cpnstvt 
wholly  in  such  instruction  a«  would  tit  for  the  duties  of  the  order. 

With  further  advance  Christianity  began  to  reach  out  over  all 
partments  of  life.     Now,  for  the  first  time,  leading  men  among 
Christians    demanded  that   the   children  should   be  taken  from 
heathen  schools  and  receive  all  their  education  at  the  hands  of  Liu 
tians.     That  the  catechetical  schools  made  no  break  with  heathi 
ism  is  plain.     Clement  was  a  leader  of  these  schools  at  Alet^rifl 
from  180  X.  d.     lie  was  master  of  classical  training,  and  broag^^J 
learning  to  the  service  of  the  new  religion.     He  felt  no  pronounc 
opposition  to  heathenism,  but  believed  it  could  illustrate  and  advai 
Christianity.     He  says,  "Mosaic  law  and  heathen  philosophy  do  i 
stand  in  opposition  to  one  another,  but  arc  related  as  parts  of  « 
truth  ;  both  prepare,  but  in  different  ways,  for  Christianity."    The  ni 
force,  however,  was  irresistibly  working  in  contrary    direction, 
few  years  from  the  de.ith  of  Clement  the  new  religion  announce* 
direct  and  uncompromising  hostility  to  heathenism  and  all  forms 
heathen  education.    There  was  war  to  the  death  against  ererjtfaii 
connected  with  Greece  and  Rome.     Education  must  train  f      ' 
and  for  nothing  else.     By  imperial  order  the  schools  of  >  >■ 

were  closed,  629  a.  d.  No  more  were  children  to  be  suckled  in  actM 
outworn,  no  more  could  one  "have  sight  of  Protens  rising  f rom  tl 
sea  or  hear  old  Triton  blow  his  wreathed  horn."  From  the  fourth  t 
the  sixth  century  heathen  culture  was  trampled  out  by  the  marrJi  < 
the  barbarians  over  the  empire. 

To  estimate  in  any  sense  justly  the  course  of  events  thrungh  tM 
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formative  period,  it  is,  I  think,  important  to  recognize  tbe  elements  at 
Morlc  in  the  process.  Tbe  East  and  the  West  were  to  be  dealt  with  by 
a  new  religion  ;  more  than  this,  the  barbarian  must  be  subdued  ;  the 
savage  conqueror  from  beyond  the  Alps  must  be  trained.  As  baa  been 
said,  it  would  prove  far  more  difficult  to  adjust  philosophies  and 
old  religions  to  the  new  faith  than  to  convert  and  baptize  the  rough, 
fresh  peoples  who  were  but  just  coming  to  self -consciousness,  and 
whose  vigor  would  furnish  material  for  the  world's  progress.  AVhen 
we  consider  the  magnitude  of  the  problem,  we  shall  not  wonder  that 
the  day  was  long  in  dawning  ;  we  shall  not  wonder  that  Christianity 
•went  astray  from  the  path  whose  direction  it  contained  within  itself. 
Throughout  the  entire  middle-age  period  Christianity  was  unable  to 
assimilate,  organise  the  heritage  of  classical  thought.  It  seemed  ne- 
cessary that  Christianity  should  preserve  existence  and  form  as  against 
Grecian  philosophy  and  Oriental  mysticism  by  rising  above  all  human 
things,  by  fixing  the  eye  on  heaven. 

At  this  time,  when  the  treasures  of  the  world's  learning  seemed 
lost  beyond  recovery,  tbe  cry  is  again  heard,  "  Ex  orientc  lux!"  One 
of  the  most  brilliant  and  astounding  phenomena  of  human  history  now 
appeared — Arabian  culture. 

It  h.os  been  said,  and  perhaps  too  often  of  late,  that  what  we  regard 
as  tbe  deeper  differences  of  our  fellows  correspond  to  the  broad  divis- 
ions of  the  earth.  Races  and  peoples  differentiate  themselves  accord- 
ing to  climate  and  territory.  This  is  taken  as  a  clew  to  the  proper 
definition  of  a  people — viz.,  "a  totality  of  individuals  in  the  mass  of 
humanity,"  a  tot.ility  conditioned  by  the  land  to  which  they  belong  and 
by  the  stage  of  development  on  which  they  enter.  It  is  important  to 
remark  the  word  conditioned.  The  distinguishing  characteristics  of  a 
people  do  not  come  Entirely  from  without.  There  is  something  more 
than  climate  and  environment.  "  This  may  properly  be  called  the  race- 
type,  which,  like  the  primal  constitution  of  the  individual,  is  never 
created  by  education  ;  dependent  on  land  and  climate  for  expression, 
it  unfolds  after  its  own  kind.  The  impress  of  the  original  type  is 
found  wherever  the  development  has  been  sufficiently  advanced  to 
bring  out  the  varied  parts  of  our  nature.  By  this  is  not  meant  that 
each  people  accomplishes  something  distinctive  in  religion  and  gov- 
ernment, morals,  science,  and  art. 

Our  meaning  rather  is  that  the  mark  of  each  people  is  plainly  vis- 
ible on  all  these  manifestations.  The  statement  is  just  th.it  each  peo- 
pfc  is  an  individual  within  the  race,  and  that  it  will  show  the  working 
of  t/trce  forces — original  constitution,  climatic  condition,  influence  from 
adjacent  nations. 

Our  examination  of  any  national  movement  can  not  deserve  ap- 
proval unless  the  idea  of  development  control  the  investigation.  We 
are  above  being  satisfied  by  facts  alone.  History  is  alive.  It  is  no 
longer  cnotigb  to  know  that  at  such ,  a  time  the  Arabians  conquered 
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Spain,  passed  on  to  France,  vret^  defeated  by  Charles  Slarui,  n:l 
centuries  in  (>ranada,  lived  luxuriantly,  foxtered  literature  and  art 
were  at  last  driven  back  whence  they  came,  and  arc  now  as  nothin 
in  the  world's  life.  We  need  to  discover  the  natuml  pbicc  and  fut 
tions  of  the  Arabian  people  in  history.  We  must  kuuw  this  fn-optr 
a  growth  on  the  common  tree.  Any  detailed  examination  of  the  kin 
indicated  is  foreign  to  the  purpose  of  this  paper.  While,  bowen 
nothing  bat  the  merest  outline  can  be  drawn,  it  should  cuDsi^t  of  lii 
ing  lines — i.  e,,  of  those  features  which  represent  tJio  causes  at  woi 
in  this  given  historic  unfolding.  It  i8  well  understood  that  ^Vrabia 
physically  one  of  the  most  peculiar  of  all  countries.  It  serros  p» 
cstablishod  to  make  tribes,  to  prevent  nationality.  ItR  shape  u*  tluU 
a  triangular  peninsula,  limited  on  the  west  by  the  Red  Sea,  on  the  soul 
by  the  Indian  Ocean,  on  the  east  by  the  Persian  Gulf,  on  the  noi 
it  joins  Syria.  The  most  remarkable  feature  of  the  coQUtry  is  tl 
almost  impassable  separation  between  tlie  exterior  and  interior, 
tween  the  coasts  and  the  central  land.  This  separation  hi  wade  I 
a  broad  belt  of  desert,  yet  beyond  the  sand-wastes  is  the  Arabia' 
the  Arabians,  the  most  productive  and  healthy  portion  of  the  CDti 
country. 

Not  only  is  the  land  itself  peculiar,  it  is  peculiarly  placed.  Ales 
andria  lies  upon  the  left,  Jerusalem  and  Damascus  in  front,  Persia  an 
the  Orient  upon  the  right.  The  remark  is  familiar  that  almost  all  tl 
philosophical  and  religious  systems  of  the  known  world  would  m 
here  in  passing.  We  need  a  few  sentences  .as  to  the  people  themscl' 
and  their  condition  before  the  appearance  of  Mohammed.  The  orig 
of  the  Arabians  is  lost  in  tradition.  There  is  no  question,  bowev< 
that  the  division  of  this  people  into  classes  obtained  from  eaiii< 
times.  There  were  the  pure  Arabs  and  the  Mostaraba  ;  the  formi 
lived  in  cities,  the  hatter  were  the  true  sons  of  the  desert  and  led  alwa 
the  nomadic  life.  Here  "we  find  the  origin  of  the  present  wcll-kno' 
Reparation  of  the  people  into  Ahl-Bcdoo,  or  dwellers  in  the  open  lan( 
and  Ahl-Hadr,  or  dwellers  in  fixed  localities.  We  find  the  eompld 
expression  of  tiie  nomadic  Arab  existence  in  the  clan,  the  famil; 
While  the  residents  in  cities  show  such  modificitions  as  would  be 
pected  from  closer  and  more  permanent  intercourse,  Rtill  h«T. 
family,  the  tribe,  was  matter  of  chief  consideration.     Ar.n  » 

had  severed  the  Arabian  people  at  the  same  time  it  had  developed  i 
mense  physical  endurance. 

We  need  some  characterization  of  the  Arabi.in  n.atare,  that  iod 
vidual  and  primary  constitution  which,  pro<lnced  by  no  climate  orci 
cumstances,  developed  as  external  conditions  might  necc«»iiatc,  Ti 
always  a*  itself.  The  Arabian  nature  has  been  sud  to  liavn  iba  f4 
lowing  ohariicleristics  in  remarkable  degree  and  intensity  :  "Serioi 
ncss  and  pride,  veracity,  gcnerowty,  hospitality,  passionatcness  ■ 
ardor  in  love  and  hatred,  vindictivencss  running  on  and  on  throoj 
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years  to  the  last  member  of  the  tribe,  and  often  monnting  to  extreme 
cruelty.  Mentally  the  peculiarities  of  the  people  were  receptivcness, 
quickness  of  discemiueut.  They  had  high  esteem  for  lyric  and  narra- 
tive poetry,  and  possessed  language  of  perfect  form  suited  to  express 
the  various  ideas  which  Nature  might  suggest  to  a  pastoral  people, 
and  to  portray  the  fiercer  passions  of  the  mind."  Before  the  time  of 
the  Prophet,  Arabia  had  chisters  of  inhabitants  thus  endowed.  There 
were  tribes,  but  there  was  no  nation.  There  were  peoples  allied  to 
each  other  by  a  common  nature,  yet  driven  apart  by  an  independence 
bom  of  wandering  life  and  desert  solitude.  Mohammed  made  a  na- 
tion, such  a  nation  as  was  possible.  Unity,  in  the  full  sense  of  that 
word,  never  obtained  among  this  people.  Yet  they  were  so  aggre- 
gated by  the  Prophet  as  to  conquer  the  old  world,  to  invade  Europe, 
to  threaten  Christian  civilization,  to  hold  Spain  for  eight  hundred 
yean,  and  to  pass  through  a  most  brilliant  career  in  every  department 
of  human  activity.  Was  there  nothing  ready  to  the  Prophet's  hand? 
AVas  there  no  preparation  for  the  message  "There  is  one  God  "?  It 
is  here  at  such  points  as  this  that  we  may  find  chief  interest  in  his- 
torical movenieuts.  To  trace  living  connections  between  the  old  and 
the  new  is  alike  the  highest  intellectual  gratification  and  truest  his- 
torical exposition. 

Though  the  Arabian  people  were  separated  into  tribes,  and  though 
these  tribal  dii^tinctions  were  deep  and  permanent,  there  were  not  lack- 
ing certain  points  of  connection.  Had  such  comings-together  been 
entirely  wanting,  nothing  of  all  that  happened  could  have  happened. 
Between  these  Arabians,  whether  roaming  over  the  desert  or  living  in 
cities,  two  forces  ever  tended  to  bring  them  together:  the  one  was 
religious,  the  other  artistic.  Mecca  had  been  a  sacred  place  to  every 
dweller  in  the  land  from  earliest  times.  Here,  in  soil  utterly  desolate, 
burst  forth  the  magic  well  Zem-Zem.  It  offered  its  waters  to  Hagar 
and  Ishmael.  It  had  medicinal  properties  and  miraculous  virtues  ;  the 
people  came  together,  and  Mecca  was  built.  More  than  this,  here  was 
a  sacred  black  stone,  mysterious  in  origin  and  power.  It  was  said  to 
have  come  from  heaven  with  Adam.  Here  Adam  worshiped  after  his 
expulsion  from  paradi.se,  in  a  tent  sent  from  heaven.  Seth  substituted 
a  structure  of  clay  and  stone.  This  was  destroyed  by  the  deluge,  and 
rebuilt  by  Abraham.  As  it  now  stands  in  the  mosque  at  Mecca,  it  was 
shaped  in  the  year  1627.  It  is  from  thirty-five  to  forty  feet  in  height, 
eighteen  paces  long,  and  fourteen  broad  ;  its  door  is  covered  with  sil- 
ver, and  is  opened  hut  three  times  each  year.  Tliis  is  the  Kaaba.  In 
its  northeast  corner,  incased  in  silver,  lies  the  black  stone,  toward  which 
all  the  faithful  turn  in  prayer.  So  much  had  religion  done  to  bind 
these  Arabs  together.  There  w.a8  an  artistic  influence.  "  Poetry 
seemed  the  necessary  expression  of  the  passionate  nature  of  this  peo- 
pl*.  Poetry  preserved  the  genealogies  and  rights  of  the  tribes,  as  also 
(lie  memory  of  great  actions.    A  poet  honored  his  tribe  ;  in  torn  bis 
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tribe  and  kindred  tribes  Joined  to  do  bim  honor."     Evi  • 
all  parte  of  tbis  strange  land,  thore  was  a  gathering  near     1  T>ii 

poets  recited  their  poetry,  digpnting  for  the  prize,  and  the  aswmbt 
determined  the  merits  of  the  prodaction«.  Seveo  poems,  each  tiri 
work  of  a  distinct  poef,  were  thought  worthy  of  special  esteem.  Tbej 
were  written  down  in  golden  characters  upon  Egyptian  paper,  am 
suspended  upon  the  walls  of  the  Eaaba. 

Only  one  of  those  poems  antedates  the  new  faith  ;  the  author 
contemporaneous  with  the  Prophet.     I  make  two  brief  selections  froi 
the  first  poem  ;  in  the  one  the  poet  is  describing  his  steed,  in  the  01 
a  storm : 

"Often  liave  I  rison  at  early  daim,  wliilo  the  birds  were  yet  in  tlicir  1 
and  mounted  a  banter,  with  BnH>oth,  short  hair,  of  n  full  hvit:bt,  ami  so  fleet  I 
to  mak«  captive  the  beasts  of  the  Torcst — a  bright  htiT  stee<l,  frotn  whose 
isbed  back  the  trappings  slide  as  drops  of  raiu  glide  bosUIy  don-n  the  slip 
marble. 

"  Even  in  his  weakest  state  be  seems  to  boil  while  ho  run»,  and  the  aocnj 
which  be  makes  in  bis  nigo  is  like  that  of  a  bubbling  cuidrun.     When  olLer] 
horses  are  languid,  be  ru>bcs  on  like  a  flood,  and  »tnkes  the  hard  earth  witli  1 
firm  hoof.     Ue  has  the  loins  of  on  antelope  and  the  tliighs  uf  uu  osiricii;  b«| 
trots  like  a  wolf  aud  gallops  like  a  young  fox." 

THB  8TORM. 

"O  friend,  eeest  thou  the  lightning,  whose  flashes  resemble  the  quick  ( 
of  two  hands  amid  clouds  raised  alwve  cloadsf 

"I  sit  gazing  at  it — fur  distant  is  the  cloud  on  which  my  eyes  are  fix# 
right  side  seems  to  pour  its  rain  on  the  hills  of  Kstan,  its  left  on  the  moo 
of  Sitar  and  Jadbul.    The  cloud  unloads  its  freight  nn  the  desert  of  Cbalxilil 
like  a  merchant  of  Yemen  alighting  with  bis  bales  of  rich  apparel. 

"The  small  birds  of  the  vulley  warble  at  daybreak,  as  if  tbey  bad  taVeB  (he 
early  draught  of  generous  wine  mixed  with  spice." 

A  verse  from  the  poem  of  Tarafa  : 

"I  consider  time  as  a  treasure  decreasing  every  night,  and  that  which  areiyj 
day  diminishes  soon  perishes  forever. 

"By  thy  life,  my  friend,  when  Death  inflicts  not  her  wonnd.  »be  rescmUMI 
camel-driver  who  relaxes  the  cord  which  remains  twisted  in  his  band." 

From  the  poem  of  Zohair  : 

"I  am  weary  of  the  hard  burdens  which  life  imposes,  and  every  man' 
like  me,  has  live<l  fourscore  years,  will  assuredly  be  no  less  weary.     I  havei 
Death  herself  stumble  like  a  dim-biglited  camel ;  but  bo  whom  alio  strikes  fails 
and  be  whom  she  misses  grows  pid  even  to  decrepitude. 

"  Whenever  a  man  has  a  peculiar  oast  in  his  nature,  althotigh  be  soppcMS  it 
concealed,  it  will  soon  be  known  ;  experience  has  tanght  mo  lli  '  tjii»{ 

day  and  yesterday,  but  as  to  the  events  of  to-morrow  I  confess  t:i 

A  later  Arabian  poet  says  : 

"Xo  sooner  do  I  see  a  learned  man,  U»an  I  long  to  prwitrato  myself  inbi*  | 
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and  kiss  the  dust  of  his  feet.  Eqaallj  valuable  are  the  ink  of  the  doctor 
Olid  the  blood  of  the  martyr.  The  world  is  B\ipported  by  four  things  only — the 
Ifaming  of  the  wise,  the  justice  of  the  groat,  the  prayers  of  the  good,  and  the 
valor  of  the  brave." 


Men  who  could  feel  and  utter  rach  truths  might  well  have  some- 
thing to  do  in  the  world.  On  the  16th  of  July,  022  a.  d.,  Mohammed 
fled  for  his  life  from  Mecca  to  Medina  ;  eighty  years  passed,  and  Syri.i, 
Persia,  Northern  Africa  were  subdued,  and  the  Moslem  host  stood 
upon  the  southern  coast  of  the  straits  of  Gibraltar,  prepared  for  the 
nquest  of  Spain.     Mohammed  made  a  nation. 

It  were  most  interesting  to  obtain  a  philosophical  account  of  this 

n*8  character  and  career.  This  is  not,  however,  in  the  line  of  our 
present  purpose.  It  is  sufficient  here  to  remember  that  monotheism 
was  the  one  lesson  taught  the  Semitic  race.  The  original  God-idea 
was  One  Being,  God  over  all.  It  is  very  justly  remarked  that,  in  the 
opinion  of  Mohammed,  this  idea  had  been  narrowed  by  Judaism  :  God 
had  become  the  God  of  Israel.  Again,  this  idea  had  been  falsely  de- 
veloped by  Christianity  in  her  doctrine  of  the  Trinity,  and  in  her  an- 
thropomorphic Saviour.  Directly  opposed  to  both  of  these  is  the 
proclam.ition  of  the  Prophet,  "  There  is  but  one  God,  the  Living,  the 
Ever-living,  the  Holy,  the  Self-contained,  and  Mohammed  is  his 
prophet." 

This  pure  monotheism  recognizes  no  distinctions  among  men  ;  no 
Jews,  no  Christians,  no  classes — God  is  one  God.  Here  is  the  source 
of  Mohammed's  power. 

Our  literature  is  filled  with  testimonials  to  the  marvelous  expres- 
sion which  Arabian  culture  received  in  Spain,  lliere  is  no  need  to 
enumerate  the  schools  of  learning  or  the  achievements  of  this  people 
in  every  direction.  I  am  confident  that  a  few  words  from  the  Arabi- 
ans themselves  will  do  more  than  can  be  accomplished  in  any  other 
way,  to  show  their  attainments  in  thought  and  feeling. 

In  Persia  the  f.iith  of  Islam  became  a  mystical  pantheism ;  this 
finds  beautiful  expression  in  the  lines  of  Rumi,  who  died  in  the 
year  1202 : 

"  I  am  the  little  sun-dast — I  am  the  gront  sun-ball ; 
To  the  little  dust  1  say  remain,  and  to  the  snn,  pass  on. 
1  am  the  morning's  glimmer,  I  am  the  evening's  haze ; 
I  am  the  wild  leaves'  moaning,  I  am  the  »ea'.«  high  billow; 
I  am  the  mast,  the  rudder,  the  steersman,  and  the  ship; 
I  am  the  physician,  the  sickness,  the  poison,  and  the  imtidote  ; 
The  sweet,  the  bitter,  the  honey,  and  the  gall ; 
I  am  the  chain  of  Being,  I  am  the  ring  of  worlds." 

To  this  all-soul  humanity  should  make  complete  surrender : 

"  Truly  death  ends  life's  need, 
Yet  shadders  life  'fore  death  ; 
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Lift*  uMa  Um  darV  bond,  ^H 

N'C  lb*  brifbt  gift  wblob  she  offers;  ^H 

So  aboddors  before  lore  the  heart  ^H 

As  if  ULre&tened  vrilb  destruction,  ^H 

For  where  love  •wftkee,  there  dlM  ^H 

Tbe  I,  the  dork  despot :  ^H 

I>«t  him  di«  in  tbe  niRfbt,  ^H 

And  breatbo  tbon  free  in  morning  red."  ^H 

In  the  year  1000  a  prince,  living  on  the  southern  sborps  t^| 
Caspian  Sea,  wrote  and  gnvo  to  his  son  a  book,  called  tbe  bj^Q 
Kabus.  This  gift  was  to  represent  better  things  than  gold  and  loru 
station.     1  tmuslate,  as  before,  from  a  German  rendering  :  i 

"  Know,  m.T  son,  that  this  world  wbicb  God  created,  he  created  wcoidiBgl 
his  purjioso.  lie  did  not  create  it  in  vain,  bot  that  his  jastic«  and  excsIUn 
Oiigbt  b«  known  ;  and  ho  ailorned  it  with  tbe  measures  of  his  wimloni,  for  I 
knew  well  that  beitniy  is  better  than  ngliness,  and  wMlth  tbun  poverty;  lU 
•Xtatc&ce  i«  prcferablu  to  nonexistence,  and  abundance  to  destitntion.  Obi 
God  and  serve  biin — this  is  the  tlnst  commandment  which  niau  hiu  to  fulflj 
At  the  same  time  also  honor  thy  parents.  lie  who  lii);hlj  esteems  his  U^H 
highly  esteems  himself.  From  whomsoever  thoa  mayst  have  stiran^^H 
this,  that  it  U  better  to  be  renowned  for  virtue  than  for  inheritance.  Honor  1 
baaed  upon  nndurstanding  and  good  habit,  not  upon  birth  and  fortano.  Sp«4 
always  courteonaly,  that  you  may  hear  courteons  answers.  The  reply  taelo^ 
la— «i/«ae«.  Guard  tbyoelf  againAt  uttering  f:Usehood;  seek  to  l>«  koowa  ad 
eilabrated  for  the  reliability  of  thy  word.  Under  all  circunistances  fotgltnj 
God  in  thy  youth.  Since  it  is  indispensable  lo  tbe  groat  that  tbcy  sh<M(^H 
iMtnicted  from  the  very  foundations  of  every  subject,  and  sine*  no  o^^^ 
dwive  profit  from  any  art  before  he  is  acquainted  with  the  bidden  mysteritsi 
IIm  same,  so  consider,  at  first,  the  highest  and  most  excellent  of  all  scieneoi,  tH 
•CNBoe  of  reli^on,  Roligioo  is  a  tree  whose  root  is  fuith  in  one  God  and  wbmj 
Wanchea  nre  the  laws;  knowledge  of  the  one  and  of  tbe  other  secures  MhM 
and  eternal  advant^age.  Apply  yourself,  therefore,  my  son,  to  the  scia^^f 
rrligion,  for  this  is  tbe  trunk  of  tbe  tre«  of  which  the  other  ecieaeee  ONM 
Vranchcs."  I 

The  prince  now  gives  advice  eo  practical,  so  wise,  as  to  be  vortb| 
of  application  by  all  eons  at  all  times  : 

"My  son.  dost  tbon  derire  to  become  t  preacher,  remember,  when  thoo  lA 
about  to  ascend  ib«  pulpit  and  to  preach,  quarrel  and  wrunttlv  not  with  thM 
who  sit  txttoolh.  ^ook  rrerytbini;  as  thou  wiliest,  only  faavo  car«  that  all  M 
truth  and  no  «rmr.  Sp«*k  elegantly  and  fluently,  and  hesitate  nut,  but  spcal 
accordinc  to  t)«y  Wort'^  desira.  From  pride,  deception,  from  a  sensual  liiv 
remain  frto.  £••«  tU^  that  what  o(  gooti  actions  thou  procticcst  thy  IHWM 
win  oIm  |i«llM«k  _J 

"  W)^  tlMM  «Mto<»  to  baeorac  a  jiidite,  then  must  thou  be  conra^'coas,  ^H 
sighted,  ^rivk  «f  OTWpfhcnslon,  and  a  man  of  sound  judgment.  Tlio^^f 
know  what  thy  c«a>  biw  before  it  and  behiud  it:  tbon  must  bo  a  Judg*  Q^H 
Tlion  most  k««w  th*  habits  of  every  rlawi  of  mm,  tbon  must  see  into  tMj^H 
iuga.    Give  lo  each  cmmm  aaucb  investigntion  anil,  reflection,  and  after  tb^^H 


,        HEREDITARY  DISEASES  AND  RACE-CULTURE.  639 

^Hferned  the  right  decision,  express  it  in  few  words  that  not  »  Bvllsble  further 
^Seeded.  Above  all  tbin^cs  mast  the  judge  be  honest,  and  bis  chief  excellence 
Plnists  in  tliis,  that  he  is  learned  and  Belf-cuDtroUed,  and  keeps  himself  from 
fiirbiddea  tUings.  Dost  thou  desire  to  become  a  pbysiuiun  f  Then  mast  thoa 
learn  tlie  llieury  and  practiuu  of  medicine.  Tbou  must  investigate  fire,  air, 
water,  and  earth.  Thoii  mnat  learn  to  distingai^'h  the  teiiiperameot,  the  san- 
guine, the  choleric,  the  mt-lancholv,  and  the  phlegmatic,  together  with  their  re- 
lated sources,  the  blood  and  the  gall,  also  tbeir  corresponding  principal  organs. 
Thon  roust  give  attention  also  to  tlie  senses  and  their  powei-s,  seeing,  hearing, 
tasting,  smelling,  and  feeling;  also  to  the  inner  powers,  the  imagination,  mem- 
ory, and  reason;  also  to  the  animal  powers,  activity  and  repose.  By  the  sick 
man  himself  lay  thy  luind  upon  the  pulse. 

"  Dost  thou  desire  to  become  a  poet,  so  give  heed  that  thy  expression  in  the 
poems  be  clear  and  plain.  Shun  dork  speaking ;  write  not  poetry  without  im- 
ery,  taste,  or  art. 

»Do«t  tliou  desire  to  learn  music^  then    must  thon   be   well-habited  and 

kdly,  not  of  evil  haliit  and  ungracious.  When  thou  coiiie<t  into  thecotnponv, 
be  not  always  playing  light  songs  and  melodies,  or  always  playing  hard  and  difS- 
cnlt  pieces.  For  the  people  assembled  are  not  all  of  one  nature,  bnt  are  often 
quite  opposi-d  to  each  other ;  as  generally  men  are  not  sll  of  one  taste.  There- 
fore roast  tbou  be  iniitnicted  in  all  forms  of  naelody  and  various  kinds  of  instro- 
meats,  that  all  the  people  may  receive  pleasure. 

"  Lastly,  my  son,  art  thou  called  to  be  a  ruler — guard  thyst'lf  from  all  that  is 
forbidden.  Reach  not  out  thy  hand  after  another's  possession.  In  all  things 
tbou  undertakest,  first  seek  to  bring  thy  de.4ire  into  harmony  with  thy  under- 

Rling;  then  be^n  the  matter.  In  no  affair  over-huste  thyself,  bat  when 
I  bjwt  hit  the  fitting  time  then  come  to  the  work.  In  all  things  regard  con- 
ences— a  ruler  must  be  sharp-sighted,  and  consider  the  end.  And  what- 
soever possessions  thou  mayst  have,  and  whatsoever  occupations  thon  mayst 
pnrsae,  seek  always  to  rcfiect  upon  the  beginning  and  the  end;  seek  to  know 
eternity  and  ta  gain  the  honor  of  the  virtnoue,  that,  atnong  all  men,  thou  mayst 
be  one  of  the  most  excellent." 


m 


These  words  rHow  a  culture  of  which  no  people  need  be  ashamed. 
e  there  power  to  apply  their  wisdom  in  our  day,  life  would  enter 
its  fuller  fruition,  and  men  would  be  more  helpful  one  to  another, 
'anse  more  noble. 

[  To  he  eontinuid.'\ 
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Bt  GEORGE  J.  PKESTON,  M.  D. 

KO  any  one  who  will  scan  the  human  race,  from  the  time  when 
Greece  and  Rome  were  in  their  zeniths,  down  to  the  present  day> 
ill  be  apparent  that  men  have  degenerated  physically.     We  may 
>  high  examples,  here  and  there,   of    some  specialized  feats  of 
strength  or  skill,  bnt,  taking  the  races  man  for  man,  we  are  vastly  in- 
physically  to  the  Greeks.     One  prominent  cause  of  Grecian  ex- 
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trcllenoe  occurs  natumlly^  to  all,  namely,  the  ni'ccssitjr  for  and  tLe  hi 
]ireiniuin  set  upon  physical  superiority.  Among  a  po<»pli' where  " 
wtTo  for  the  state,"  and  jiatriotism  was  tlio  niliug  passion,  each  in 
hold  out  bis  life  to  the  state  whenever  she  saw  fit  to  use  it,  and  the  »t 
look  care  that  the  Bword-arm  should  be  well  developed.  Gunpom 
and  the  implements  of  modern  warfare  had  not  yet  render, 
equal  ou  the  batlle-iield.  To  have  gained  a  ]>rizc  at  thi- 
games  was  enough  to  raise  a  miui,  and  with  him  his  family,  from  < 
scurily  into  prominence.  As  the  race  has  progressed,  the  need  ! 
jihysical  fojce  has  grown  less  and  loss,  until  at  the  jiresent  day 
term  physical  force,  or,  as  we  oftener  hear  it,  brutu  force,  baa 
become  an  opprobrious  epithet. 

A  fallacious  notion  has  somewhere  crept  in  that  an  inttUtctnul  m 
must  be  below  ■^■xt  physically,  and  that  the  one  faculty  is  ncc 
cultivated  at  the  expense  of  the  other.  The  old  proverb,  mtnt 
in  corpore  sano,  has  been  flouted  as  an  absurdity.  So  much,  very  bri 
ly,  for  the  first  cause  of  race-degeneration  ;  the  second,  au'l  ' 
which  this  piipcr  would  direct  attention,  is  the  influence  of 
diseases.  This  factor  has  never  received  the  attention  it  should  bai 
had  at  the  hands  of  the  writers  on  social  science.  The  races  of  wbi< 
we  have  been  speaking  had  little  of  this  element  to  contend  wii 
The  weaklings  were  either  deliberately  exjiosed  and  left  to  die,  u 
the  case  of  the  Spartans,  or  if  they  attained  maturity  they  were  h« 
in  such  low  esteem  that  they  willingly  kept  in  tbo  background,  l/y 
for  a  moment  at  our  modern  civilization,  and  mark  it  " 
opposite  tendency.  Every  day  hospitals  are  being  ere  > 
the  diseased  .tnd  imperfect  upccimens  of  our  race,  and  every  yeartho 
sands  of  children  are  by  skill  and  care  8.ived  from  the  death  to  wbii 
Xafure  would  consign  them.  All  this  accords  with  our  enLirgcd  ni 
tions  of  humanity,  and  reflects  great  crctlit  on  the  /^al  of  the  phil 
thropist  and  the  science  of  the  physician,  bat  it  exerts  a  bancftil  riffi 
ou  the  nice.  To  one  who  has  had  access  to  any  large  city  hospital 
it  is  a  pitiful  sight  to  see  the  nuiltitude  of  children  who  are  tided  c 
a  few  years,  and  sent  out  into  the  world  branded  with  an  hereditaf 
taint,  to  propagate  their  wretched  breeds.  The  limits  of  this  p*p< 
will  not  allow  any  extended  statistics,  nor  the  nature  of  it  warrant 
special  discussion  of  hereditary  diseases,  but  there  are  two  wh>>»e<i 
fects  are  apparent  to  all,  consumption  and  insanity.  The  former,  mi 
sumption,  using  the  term  in  its  widest  sense,  has  for  ages  produced  lit 
roost  frightful  ravages.  For  example,  in  England,  from  1H37  to  IWl 
of  the  total  number  of  deatbs  from  all  causes  sixteen  per 
from  consumption.  In  Philadelphia,  from  1840  to  1(*49,  the  ■; 
was  one  of  consumption  to  six  and  a  half  from  all  other  caoaea,  or  aboi 
fifteen  per  cent. 

Of  late  years,  however,  the  mortality  has  been  somewhat  rrdui 
by  a  more  successful  plan  of  treatment.    As  regards  injiantly  "  io 
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difTerent  civilized  nations  of  tbe  world,  there  is  an  average  of  ono  in* 
sane  in  five  hundred  inhabitants.  Tbe  undoubted  steady  increase  of 
the  insane  under  cure  iind  observation  -would  seem  to  be  greater  than 
can  be  fairly  accounted  for  by  the  greater  attention  now  given  to  their 
welfare  "  (31audsley).  These  two  instances,  recognized  as  the  most 
important  in  tbe  hereditary  class,  will  serve  as  examples ;  it  is  not  de- 
sired here  to  show  in  what  proportion  of  cases  disease  is  transmitted 
from  generation  to  generation  ;  the  writer  hopes  to  be  able  at  a  later 
^e  to  give  some  general  laws  respecting  hereditary  affections. 
HThe  heredity  of  genius  has  been  fully  proved  by  that  very  inter- 
MtiDg  writer  and  accurate  observer,  Francis  Galton,  and  he  has  put 
forward  in  a  masterly  way  the  claims  of  eugenics,  or  race-culture. 
This  must  be  effected,  be  urges,  by  a  rational  system  of  natural  selec- 
tion. "  Men,"  says  the  same  author,  "  have  long  been  exempted  from 
the  full  rigor  of  natural  selection,  and  have  become  more  mongrel  in 
their  breed  than  any  other  animal  on  the  face  of  the  earth."  The  laws 
of  natural  selection,  considered  broadly,  prevail  among  men  more  than 
It  first  sight  appears. 

Among  the  lower  animals,  as  Mr.  Darwin  has  shown,  strength, 
beaaty,  voice,  and  such  qualities,  determine  a  choice  :  the  rustic  maiden 
>ften  chooses  her  husband  because  he  is  stronger  physically  than  his 
rivals ;  the  more  intellectual  woman  would  naturally  look  for  mental 
superiority,  and  so  on.  Now,  the  strongest  point  in  any  rational  natu- 
ral selection  must  be  first  and  foremost  pure  blood  ;  and  by  that  is  not 
meant  blood  that  has  come  down  through  a  long  line  of  ancestors 
merely,  but  blood  which  is  free  from  any  hereditary  taint.  We  are 
ill  familiar  with  the  member  of  some  "old  family,"  a  slight,  flat- 
breasted,  precociously  intelligent  child,  whose  slender,  graceful  neck, 
bright  eyes  shaded  by  long  Inshes,  thin,  white  skin  through  which  the 
blue  veins  show,  declare  to  the  educated  eye  the  presence  of  tuber- 
cular disesise.  We  know  that,  if  such  a  child  matures,  the  odds  are 
Dverwhelming  that  its  offspring  will  continue  to  disseminate  tbe  dis- 
ease. Or  take  any  number  of  insane  persons,  with  whose  family  his- 
tory you  are  more  or  less  familiar,  and  the  certainty  with  which  you 
will  be  able  to  trace  the  disc^e  to  hereditary  predisposition  is  wonder- 
f«iL  We  know  of  no  government  sufficiently  strong  to  forbid  the 
banns  of  a  man  whose  lungs  are  full  of  tubercle,  or  of  a  woman  upon 
whose  person  cancer  has  shown  itself.  The  only  way  to  begin  to 
itamp  out  hereditary  disease  is  to  direct  the  tide  of  public  opinion 
toward  it.  We  would  not  if  we  could  enforce  tbe  Spartan  rule,  but 
we  can  and  should  exert  a  power  they  knew  not  of,  the  press,  and 
L'duoale  our  people  to  the  full  importance  of  this  subject.  Even  our 
proverbial  mauvaise  honte  can  not  object  to  showing  the  young  of 
both  sexes  the  horrors  of  a  legacy  of  an  hereditary  disease.  Those 
wJio  arc  to  become  the  fathers  and  mothers  of  our  next  generation 
iboald  be  warned  before  they  make  a  step  into  the  dark,,  and  should 
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foci  tbat  it  ifl  a  duty  they  owe,  not  only  to  ibemselves,  I 
country,  to  pro])agate  a  pure  race.  It  is  repugDant,  u 
to  speak  of  "breeding"  men  and  womeD,  but  this  very  repugnance 
handling  a  subject  «urroun«led  by  bo  much  delicate  reserve  bu  b4 
largely  conducive  to  the  raoe-dcgeneration.  We  know  that  tber 
should  be  improved  ;  every  year,  as  baa  been  shown,  pours  its  rapi 
increasing  masa  of  impure  blood  iuto  the  general  current.  A  n 
with  one  or  more  hereditary  diseases  on  his  side,  and  a  woman  witl 
like  number  among  her  ancestry,  make  it  almost  impossible  for  tli 
offspring  to  escape. 

We  know  that  the  race  can  be  improved,  as  is  shown  by  analog 
nmong  the  lower  animals.  Uow  paradoxical  it  seems  that  a  m.tn  « 
would  scout  the  idea  of  breeding  his  stock  to  diseased  animalx  »br 
yet  without  a  word  of  opposition  see  his  children  marry  into  faniil 
where  the  hereditary  taint  is  marked.  Yet  such  is  undoubtedly 
fact.  Ignorance  must  be  the  prime  cause  of  much  of  this  misery  ;  I 
the  certainty  with  which  some  diseases  reproduce  themselves  in  i 
ceeding  generations  is  a  fact  which  can  be  proved,  ajid  not  a  mere 
of  coincidences  as  many  suppose. 

The  theory  that  healthy  blood  on  one  side  of  the  b^  fficieg 

to  counteract  the  diseased  of  the  other  is,  unfortun:i      _         ;.ieioa| 
The  predisposition  to  hereditary  disease  will  often  survive  many  in- 
tluxes  of  pure  blood,  and  the  currents  may,  like  the  clear  and  sparkli 
Rhone  emerging  from  Lake  Geneva,  and  the  dirty-gray  Arve  from 
glaciers,  run  side  by  side  for  a  while,  separate  and  distinct,  but  At  li 
they  mingle,  forming  one  turbid  stream. 


EVOLUTION  IN  AKCHTTECTURE. 

Bt  FRANCIS  H.  BAKEB. 

TIIE  disciple  of  Darwin  labors  under  one  disadvantage, 
ods  necessary  for  maturing  the  changes  which  be  invi 
Ix-ing  so  immeasurably  superior  to  those  relating  to  ordinary  mi 
dane  affairs,  he  can  not  verify  the  sequence  of  the  eventu  by  the  inii 
pendent  testimony  of  contemporary  history.     It  would  be  interest 
to  apply  the  theories  of  development  and  natural  selection  to 
department  of  knowledge  in  which  we  could  have  that  aid. 

Human  society  is  so  largely  subject  to  the  influence  uf  vmotM 
which  appear  to  have  little  or  nothing  in  comraoD  with  the  ordet 
operation  of  natural  laws,  and  its  course  is  so  checkered  with  acti 
and  reaction,  that  it  is  often  difficult  to  follow  any  particular  line 
progress  for  a  length  of  time.  Examples  of  regular  developmi 
however,  not  wanting,  and  one  of  the  most  striking  i«  to  be  f « 
the  history  of  architecture.     To  a  person  ignorant  of  sneb  histi 
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there  would  appear  to  be  no  connection  between  a  Gothic  cathedral 
and  a  Greek  temple,  beyond  the  facts  that  both  were  buildings  of 
stone,  and  both  had  been  dedicated  to  religious  worship  ;  yet  that 
one  has  been  evolved  out  of  the  other  is  a  matter  of  simple  demon- 
stration. We  can  supply  all  the  links  of  the  chain  by  referring  to 
edifices  still  st,inding,  the  times  and  circumstances  of  the  erection  of 
many  of  which  have  been  detailed  by  the  general  historian. 

To  find'  the  source  from  which  the  European  nations  have  derived 
the  art  of  building  in  stone,  we  must  look  to  the  land  of  the  Pharaohs. 
From  Egypt  the  craft  passed  to  Greece,  and  from  the  Greeks  it  was 
taken  up  by  the  Romans,  to  be  by  them  disseminated  through  the 
north  and  west  of  Europe  in  the  process  of  colonization.  The  simi- 
larity, in  regard  to  the  constructive  parts  of  the  ancient  Greek  build- 
ings to  some  of  those  found  in  Egypt  of  older  date,  affords  strong 
confirmation  of  the  tradition  that  the  Greeks  borrowed  the  art  from 
the  ?2gyptians.  The  Greeks,  however,  in  adopting  it  added  a  new 
feature,  the  pediment,  and  the  reason  for  this  addition  is  easy  to  find. 
Egypt  is  practically  rainless.  AH  the  protection  from  the  climate  re- 
quired in  a  palace  or  temple  in  such  a  country  is  shelter  from  the  sun 
by  day  and  from  the  cold  by  night,  and  for  this  a  flat  roof,  supported 
by  walls,  or  pillars  with  architraves,  is  quite  sufficient ;  but,  when,  as 
in  all  European  countries,  rain  has  to  be  taken  into  account,  a  slant- 
ing roof  becomes  a  necessity.  The  Greeks,  with  their  eye  for  symme- 
try, provided  for  this  by  forming  the  roof  with  a  central  ridge,  at  an 
obtuse  angle,  from  which  it  sloped  down  equally  on  either  side.  The 
triangular  space  thus  formed  at  the  end  of  the  building  above  the 
architrave  was  occupied  by  the  pediment,  and  this  part  of  the  fa9ade, 
which  owed  its  birth  to  the  exigencies  of  climate,  was  thenceforth 
regarded  as  so  essential  to  the  artistic  completeness  of  the  work  that 
it  was  said  that  if  a  temple  were  to  be  erected  in  the  celestial  re- 
gions, where  rain  would  rtot  be  possible,  the  pediment  could  not  be 
omitted. 

Both  the  Egyptians  and  the  Greeks  were  satisfied  with  bridging 
over  the  openings  of  doors  and  windows,  and  the  spaces  between  col- 
umns, by  means  of  the  architrave,  a  mode  of  construction  which  in- 
volved the  necessity  of  using  long  blocks  of  stone.  But  the  Romans, 
whose  enterprise  took  a  wider  range,  were  not  content  to  labor  under 
such  restrictions.  In  their  engineering  works  they  were  familiar  with 
the  principle  whereby  blocks  of  comparatively  sm'all  size,  arranged  in 
a  Bemicircular  form,  can  be  made  to  hold  together  without  support 
from  beneath,  except  at  the  two  ends  of  the  series,  by  being  arranged 
in  the  form  of  a  semicircle  ;  and,  applying  this  principle  to  architecture, 
they  not  only  gave  to  art  a  freedom  it  never  before  enjoyed,  but  con- 
ferred on  it  a  new  element  of  beauty.  The  arch,  unknown  to  the 
Greeks — or,  if  known,  not  made  use  of  in  their  temples — and  employed 
by  the  Romans  in  the  first  instance  from  utilitarian  motives,  has  ever 
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■ince  been  an  important,  often  the  most  important,  fetture 

tectural  wiirks. 

TLe  Roiuau  arcbitect  was  tbns  in  pomcssion  of  all  the  eoi 
elemt'Uta — pillar,  architrave,  pediment,  and  arch — which  disl 
arcbitectnral  edifice  from  a  bailding  merely  made  up  of  vi 
roof.  Without  speculatiug  aa  to  the  origin  of  pillar  and 
with  their  subsidiary  cleiuents  of  plinth,  ciipital,  ooruice,  etc,  it  is 
that  the  Ust  two — ^the  pediment  and  the  arch — resulted  from  the  | 
ore  of  new  and  external  circnmstances.  Into  the  history  of  the  o 
we  need  not  enter.  Tbeir  function  is  that  of  ornament,  and  the  cl 
of  their  forms  was  probably  governed  by  considerations  of  taste  r 
than  the  requirements  of  situation.  The  classic  architecture  ij 
best  examples  presents  all  the  characteristics  of  a  finished  and 
art ;  and  if  the  old  civilization  had  been  maintained,  in  the  old  plj 
though  an  additional  order  or  two  might  perhaps  have  been  inv 
for  the  sake  of  rariety,  there  is  no  indication  that  thoro  would 
been  any  impoii-ant  change  in  the  style  of  building.  The  disinti 
tion  of  the  Roman  Empire,  however,  and  the  triumph  of  the  bi 
rians,  brought  into  play  an  entirely  new  sot  of  forces,  and  prepared 
way  for  that  wonderful  series  of  beautiful  and  ever-varying  creai 
which  we  know  by  the  name  of  Gothic  architecture. 

Can  we  discover  what  it  was  that  inspired  the  mediseval  bull 
in  the  production  of  forms  of  so  much  beauty,  often  at  times  whei 
other  arts  were  dead  and  gross  ignorance  abounded  ?  One  consid 
tion  may  help  us.  The  periods  of  the  Gothic  st\' 
which  led  up  to  the  styles  to  which  the  term  is  s 
are  precisely  those  which  are  called  the  dark  ages  ;  and  in  the 
cessive  changes  through  which  the  art  passed  in  those  agos  can  we 
perceive  a  yearning  for  ligfU — light  in  a  threefold  sense — rdij 
artistic,  and  physical  ? 

1.  Moral  or  religio\u  light.    An  npward  tendency  now  bej 
manifest  itself.    There  is  an  evident  disposition  to  make  the  build 
appear  as  if  springing  up  from  the  earth,  instead  of  resting 
In  the  temples  of  antiquity  all  the  principal  lines  are  borixi 
agreement  with  the  surface  of  the  earth  ;  in  the  medieval  buil< 
the  tendency  of  the  prevailing  lines  is  to  SMnme  a  vertical 
pointing  heavenward. 

2.  Artistic  lightness.    The  Greeks  and  Romans  appear  to  have 
little  regard  to  economy  of  material  in  the  construction  of  thei 
edifices.    Many  of  their  works  seem  to  rely  for  their  effect  chii 
tbeir  massive  grandeur.     But  the  Gothic  architects  seem  to 
distressed  with  the  weight  of  the  material  in  which  they  wort 
found  means,  from  time  to  time,  to  diminish  its  weightinesii.  In  ap| 
ance  at  least,  by  diapering,  molding,  and  tracery. 

3.  Physical  light.     Under  the  semi-tropical  skies  of  Southern 
rope,  little  regard  had  to  be  paid  to  this  blessing,  beyond  prorii 
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against  its  excess.  On  the  removal  of  tbe  centers  of  civilization  north- 
ward, the  openings  for  tho  admission  of  the  light  of  day  became  ob- 
jects of  solicitude,  and  thenceforth  the  windows  are  the  principal  parts 
of  the  wall  in  which  they  are  pierced. 

A  naturalist  of  the  new  school  might  describe  to  us  tbe  changes 
which  would  be  induced  in  a  plant  or  other  organism  translated  from 
the  sunny  climate  of  its  birth  to  the  cold  and  murky  atmosphere  of  the 
north,  and  surviving,  by  virtue  of  its  "  fitness  "  for  a  place  in  its  new 
home.  Lot  us  follow,  as  rapidly  as  possible,  the  behavior  of  the  art  of 
bnilding  in  like  circumstances.  In  doing  so  we  may  conveniently  take 
the  examples  to  be  found  in  our  own  island  ;  for,  although  the  Gothic 
nrchitectnre  prevailed  throughout  the  greater  part  of  Europe  during 
the  middle  ages,  it  ran  its  course  with  greater  regularity,  and  for  a  much 
longer  period,  in  England  than  on  the  Continent.  Owing  chiefly  to  its 
geographical  position,  this  country  was  the  first  to  lose  the  connection 
with  imperial  Rome,  and  the  last  to  feel  the  full  force  of  the  Renais- 
sance. 

The  first  effect  of  the  new  state  of  things  was  in  a  direction  com- 
pletely opposed  to  the  aspirations  to  which  we  have  referred.  The 
general  sense  of  insecurity  which  followed  the  withdrawal  of  tbe  Ro- 
man legions  made  the  strength  of  their  walls  the  first  care  of  the  early 
builders,  and  windows  and  doors  were  necessarily  reduced  to  the  nar- 
rowest dimensions.  Hence  tbe  heavy  character  of  the  styles  denomi- 
nated Romanesque,  represented  in  this  country  by  Saxon  and  early 
Norman  works.  The  relative  measurements  established  by  classic 
taste  were  everywhere  ignored  by  the  Christianized  barbarians  ;  and, 
if  even  our  rude  Saxon  forefathers  could  have  appreciated  them,  they 
must  have  been  abandoned  through  necessity.  There  are  no  complete 
buildings  in  this  country  which  can  be  pronounced  with  certainty  to 
be  genuine  Saxon  works.  For  a  description  of  the  buildings  of  that 
period  we  are  dependent  on  the  accounts  of  early  writers,  aided  by 
fragments  which  have  been  incorporated  with  works  of  later  oon- 
Btruction,  The  Saxon  churches  are  described  as  low,  small,  and 
mean,  with  very  thick  walls,  and  floors  sunk  below  the  level  of  the 
ground. 

For  four  hundred  years  our  ancestors  endured  these  dark,  dismal 
stone  erections — that  is  to  say,  where  they  enjoyed  tbe  luxury  of  a 
stone  church,  for  probably  at  that  time  most  of  their  religious  build- 
ings were,  like  their  houses,  of  wood.  Two  interesting  features,  how- 
ever, relieve  this  dreary  period.  One  is  the  triangular-headed  win- 
dow, a  remarkable  anticipation  of  the  pointed  arch  ;  and  the  other, 
the  insertion  of  a  small  pillar  in  the  center  of  some  windows,  which  ia 
evidently  the  forerunner  of  the  mullion.  An  excellent  example  of  a 
window  in  which  both  these  pecaliaritics  are  combined  is  to  be  seen 
at  Barton-npon-Humber.    The  date  is  about  a.  d.  800. 

Toward  the  end  of  the  tenth  century  a  first  step  was  made  in  the 
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direction  we  bare  indicated,  by  raining  the  central  portion  of  the 
building  above  the  roof,  in  the  form  of  a  low,  square  tower.  This 
served  as  a  lantern  for  the  admission  of  light.  In  the  eleventh  cent- 
ury, when  the  Norman  period  commenced,  the  upward  tendency  wm 
much  more  marked.  The  buildings  generally  were  more  lofty,  and 
the  tower  especially  was  heightened.  The  splaying  of  window* — a 
device  evidently  brought  about  by  the  desire  to  obtain  the  maximum 
of  light  through  the  narrow  openings  in  thick  walls — now  became 
general.  The  early  Norman  buildings  retain  in  general  the  Roman- 
esque character  of  massiveness,  but  efforts  to  relieve  this  are  apparent 
in  the  rich  carving  of  doorways,  the  occasional  wreathing  or  other 
decoration  of  heavy  supporting  pillars,  and  the  use  of  light  arcad» 
for  mere  ornament.  The  circular  section  of  the  pillar  is  no  longer 
strictly  adhered  to,  but  hexagonal  and  octagonal  pillars  are  freely 
used,  and  sometimes  four  shafts  are  combined  into  one  pillar,  the 
commencement  of  the  clustered  form  so  conspicuous  in  later  styles. 
But  the  most  important  invention  of  this  period  was  the  buttrfS!, 
which  rendered  it  possible  to  raise  the  height  of  a  wall  considerably 
without  the  necessity  of  adding  uniformly  to  its  thickness. 

In  the  twelfth  century  architecture  began  to  develop  in  Well- 
defined  forms  the  peculiar  character  which  we  distinguish  by  the 
term  Gothic.  With  the  view,  doubtless,  of  providing  more  effectaaliy 
against  the  inclemency  of  northern  climates,  the  pitch  of  the  roof 
bad  been  raised,  until,  at  the  time  to  which  we  refer,  the  ancient  pedi- 
ment had  grown  into  the  mediaeval  gable.  Another  important  change 
was  the  introduction  of  the  pointed  arch.  Of  the  writers  who  have 
put  forward  their  own  particular  views  as  to  the  origin  of  the  pointed 
arch,  it  may  be  said  their  name  is  legion.  The  theory  that  it  wb« 
suggested  by  the  interlacing  of  the  branching  of  trees  is  a  pretty  oot, 
but,  we  fear,  must  be  relegated  to  the  domain  of  poetic  fancy.  It 
would  have  had  more  force  if  it  could  have  been  applied  to  clandi: 
architecture,  and  not  to  Grothio,  as  the  worship  in  groves  iulimatelj 
conncxited  with  paganism,  whereas  the  Christian  religion  is  assodaied 
in  its  early  days  with  caves  and  catacombs.  The  hypothesis  that  it  is 
an  importation  from  the  £ast,  one  of  the  results  of  the  Crusades,  bs* 
much  to  be  said  in  its  favor.  Pointed  arches  had  long  ]>crn  oiwd 
in  Oriental  buildings,  and  they  are  even  found  in  Assyrian  remains. 
The  intersection  of  arches  carried  to  alternate  pillars  in  ornamental 
arcades — a  form  frequently  met  with  in  Norman  buildings — prodacO 
a  perfect  pointed  arch.  But  whatever  was  the  immediate  cause  of 
the  adoption  of  this  form,  it  is  an  expression  in  a  high  degree  of  tiie 
principles  which  governed  the  development  of  the  art  in  the  middls 
ages.  It  marks  a  distinct  advance  in  the  pursuit  of  light,  in  all  Uw 
three  senses  mentioned  above.     Not  only  is  the  r.         '  '     'er 

than  that  of  a  semicircular  arch,  but  the  coni't ;  ■  w 

suggest  that  the  support  of  the  pillar  is  carried  upwmrd  throngb  tkt 
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imposta  into  the  arch  itaclf,  instead  of  the  force  being  directed  down- 
ward, as  in  the  Roman  arch. 

The  pointed  arch  loado  it«  appearance  in  the  several  countries 
of  Europe  almost  simultaneonsly,  but  it  took  nearly  a  hundred  years 
to  entirely  sujjplant  the  round  arch.     During  that  time  pointed  and 
round  arches  were  used  iudiffercntly  in  the  same  building,  as  occasisn 
might  require  or  taste  dictate ;   but  iu  the  thirteenth  century  the 
minted  form  was  6nally  established.     Another  change  is  now  appar- 
It,  showing  the  appilication  of  a  principle  which,  perhaps  more  than 
By  other,  distinguishes  the  best  examples  of  Gothic  architecture — a 
Icsire  to  rely  for  the  beauty  of  the  work  on  the  form  and  arrangement 
of  the  constituent  parts,  and  to  make  it  as  independent  as  possible  of 
ided  decoration.     This  is  evidenced  by  the  deeply  cut  moldings,  in 
jDtinuous  lines,  strongly  marking  out  the  construction,  which  are  so 
noticeable  in  what  are  called  "  Early  English  "  buildings.     More  light- 
ness is  also  obtained  by  means  of  clustered  pillars,  molded  arches, 
tracery  in  the  windows,  and  especially  by  the  use  of  buttresses.     The 
buttresses,  first  used  to  give  additional  strength  to  an  already  substan- 
tial wall,  were  completely  altered  in  fonn.    Instead  of  being,  as  iu  the 
Norman  period,  broad  and  flat,  projecting  but  slightly  from  the  sur- 
Mce  of  the  wall,  they  were  now  placed  with  their  breadth  at  right 
^Bgles  to  the  wall.     They  were  also  lightened  by  being  divided  into 
Hagcs,  and  divided  in  their  lower  parts  by  arches.     By  this  arrange- 
ment the  weight  of  the  roof  and  upper  portions  of  the  building  was 
Kansferred  to  points  outside  the  walls,  and  this  enabled  immense 
Htogress  to  be  made  in  the  light-seeking  principle  by  leaving  a  much 
Krger  portion  of  the  sides  of  the  building  available  for  windows. 
H    The  art  having  now  assumed  a  definite  and  decided  character,  the 
Btcceeding  varieties  of  style  show  a  steady  progression  on  the  lines 
Btablished.     The  simple  pointed  arch  was  formed  by  describing  it 
^om  two  centers  instead  of  one  ;  by  using  more  centers,  trefoils  and 
qiiatrefoils  were  obtained,  and  the  intersection  of  the  circles  produced 
^be  cusp,  another  form  of  point.     Points  now  appear  everywhere ; 
■bltrcsses  are  prolonged  into  pinnacles,  and  towers  are  surmounted 
by  spires.     Ribs  under  arches  and  vaults  are  multiplied,  to  distract 
t|ie  eye  from  the  weight  of  the  material  which  they  appcir  to  support. 
Horizontal  lines  and  divisions  gradually  disappear,  or  are  broken  up, 
Kktil  in  some  cases  there  is  no  line  to  mark  where  wall  ends  and  roof 
Begins.     Even  th«  beautiful  geometrical  forms  of  the  fourteenth  cent- 
ury had  to  give  way  to  the  perpendicular,  which  in  the  fifteenth  cent- 
ury reigned  supreme. 

As  an  example  of  medieval  architecture  at  the  highest  point  of  de- 
Mplopment  it  was  permitted  to  reach,  we  m.ay  take  the  chapel  of  King's 
Bpllege,  Cambridge,  one  of  the  finest  specimens  of  advanced  Gothic 
Bt  in  Christendom.  On  entering  the  chapel  the  prevalence  of  the  up- 
B^  principle  is  at  once  apparent.     On  either  side  innumerable  ver- 
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tical  lines  lead  tbe  eye  upward  from  the  richi}'  decorated  gronnd-paiu 
to  tbe  gorgeous  walls,  which  are  of  crystal,  for  tbe  stone- work  is  m 
only  as  the  framing  of  the  glass,  as  the  di\  ti  tbo  windo" 

The  light  of  day  is  not  admitted  plain  and  i  .    ■  show  up  frci 

or  canvas,  but,  resolved  into  its  oonstitucnt  colors,  it  is  forced  itself 
paint,  in  rainbow  tints  which  no  surface  pigrnont  could  produce,  i 
chief  events  connected  with  the  religion  of  the  worshipers.  Fi 
we  see  depicted  the  scenes  of  old  Bible  story.  Past  these  picturefl 
through  them — the  lines  flow  up,  and  show  us  the  corresponding  ii 
dents  and  revelations  of  the  New  Dispensation.  Typo  is  succeeded 
antitype,  and  the  dim  teachings  of  the  Law  are  seen  perfected  in 
clear  light  of  the  Gospel.  Still  upward  fly  the  lines.  Drawn  in  d 
heavy  stone  as  they  are,  they  can  not  lead  us  up  to  heaven,  but,  havj 
helped  to  point  tbe  way,  they  divide  into  branching  curves,  : 
our  upward  vision  with  a  canopy  or  roof  of  spreading  fairy  I  ; 
roof  is  really  a  vault  of  solid  masonry,  in  some  places  more  than  thi 
feet  thick,  yet  there  is  not  a  single  pillar  to  indicate  that  it  needs 
port  from  below.  Not  an  inch  of  the  material  is  hid,  but  by  sim 
chiseling  its  surface  the  ponderous  mass  is  completely  veiled  by 
cobweb  texture  of  the  tracery.  To  appreciate  the  solidity  of 
structure,  wo  must  ascend  and  inspect  the  rough  upper  surface  of  tbe 
stone.  Only  then  do  we  become  sensible  of  the  weight  of 
blocks,  some  of  them  weighing  over  a  ton,  which,  by  the  m;i 
tem  of  vaulting,  are  made,  simply  by  the  force  of  their  own  gravii 
to  bridge  over  the  awful  abyss  beneath.  To  find  the  source  fr  ' 
the  enormous  weight  of  this  roof  derives  its  support,  we  mi. 
side  the  building  and  examine  tbe  buttresses  which  flank  the  build 
on  either  side.  The  strength  of  these  is  not  apparent  at  first  sight,  fi 
the  lower  parts,  of  course  tbe  most  massive,  are  massed  by  oonneettl 
walls,  and  the  intervening  spaces  thus  inclosed  arc  utilized  as  cbantrii 
leaving  only  the  upper  and  lighter  portions  visible.  On  oompvi; 
this  chapel  with  some  of  the  richest  Italian  interiors,  the  peculiar  cbi 
acter  of  beauty  already  referred  to  as  distinguishing  Gothic  art  is 
once  perceptible  ;  the  decoration,  instead  of  being  superadded,  is  botn 
up  with  the  construction  ;  the  parts  themselves  arc  made  to  provw 
the  ornament.  From  an  aesthetic  point  of  view  this  noble  chapel  is 
consummate  work  of  art ;  as  an  example  of  mechanical  ingenuity  it 
a  triumph  of  engineering  skill. 

This  work  was  commenced  in  the  middle  of  the  fourteenth  cent 
but  not  finished  till  the  fifteenth  century  was  far  advanced.  By 
time,  however,  there  were  unmistakable  signs  that  tbe  r<  •  'he 

ward-pointing  principle  was  drawing  to  a  close.    Arches  s' 
right  angles  abounded,  and  square-headed  windows  were  tued,  not  oi 
in  situations  where  they  might  be  convenient  or  n-  -  --?  -'  * 
such  important  positions  as  the  east  end  of  a  cat. 
Abbey. 
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The  perpendicular  style  was  peculiar  to  Eugland.  On  the  Conti- 
jHent  the  fifteenth  century  gave  birth  to  a  variety  of  "  after-Gothic  " 
styles,  mostly  remarkable  for  extravagance  and  want  of  taste,  and 
which  speedily  disappeared  before  the  classic  form  which  had  already 
been  revived  in  Italy.  In  this  country,  however,  Gothic  architecture 
died  hard.  The  English  art  continued  to  maintain  its  individuality 
for  fully  a  century,  though  deprived  in  a  great  measure  of  its  elevating 
spirit.  The  Tudor  or  Elizabethan  manner,  though  very  successful  in 
baronial  mansions,  and  peculiarly  applicable  to  "  domestic  "  purposes, 
has  a  distinctly  "debasing"  effect  when  applied  to  ecclesiastical  edi- 
fices. The  growing  influence  of  the  Renaissance  also,  in  the  attempts 
to  graft  classic  ornaments  and  composition  on  media5val  forms  of  con- 
struction, produces  often  a  mongrel  effect.  In  a  word,  the  natural  de- 
velopment of  architectural  art  was  arrested.  Before  the  end  of  the 
seventeenth  century  the  triumph  of  the  Italian  school  was  complete. 
The  mediffival  art  was  opprobriously  branded  with  its  present  name  of 
Grothic,  and  the  sublime  fanes  which  it  had  produced  became,  in  the 
language  of  Sir  Christopher  Wren,  "mountains  of  stone,  huge  boild- 
ings,  but  unworthy  the  name  of  architecture."  ITie  feeling  was,  in 
fact,  that  we  had  been  traveling  along  a  wrong  path,  and  should  re- 
turn to  the  point  at  which  the  art  was  left  by  the  Romans, 

At  the  present  day  the  classic  and  the  medieval  modes  have  each 
their  partisans.  We  will  not  here  attempt  to  discuss  the  merits  of  the 
rival  style."*.  We  will  only  point  out  that  while  the  classic  art  embodies 
the  finished  conceptions  of  the  ancient  schools  of  thought,  the  Gothic 
U  associated  with  the  chain  of  events  which  mark  the  struggle  for 
national  lilverties.  The  one  represents  satisfaction  with  an  existing 
state  of  things,  the  other  progress  toward  an  ideal.  Having  won  our 
liberties,  we  can  study  in  peace  the  laws  and  usages  of  by-gone  ages. 
Having  solved  the  problem  of  adapting  the  ancient  art  of  building  to 
the  requirements  of  modem  times,  we  can  indulge  our  fancy  in  the 
selection  of  our  models. — OerUleman^s  Magazine. 
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THOUGH  it  speaks  little  for  modem  civilization,  the  masses  of  the 
people  are  wont  to  esteem  the  savage  as  preternatural  ly  wise  in 
be  secrets  of  Nature,  more  especially  in  the  prevention  and  elimina* 
tion  of  disease,  accrediting  him  with  knowledge  botanical,  pharmacal, 
and  therapeutical,  that  if  possessed  of  but  a  sh.idow  of  reality  would  be 
little  less  than  divine.  In  this  we  have  interesting  evidence  of  man's 
tendency  to  reversion,  and  of  lingering  attributes  of  the  final  state  of 
his  swe  in  the  presence  of  the  occult,  and  inherent  worship  of  the 
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unknown  ;  for  how  frequently  one  enoounte 
of  society,  individuals  who,  in  spite  of  refin« 
logs,  exhibit  an  unmistakable  taste  for  chi 
many  forms,  secular  and  spiritual ! 

"  Medicine  "  as  exemplified  among  the  1 
America  is  practically  one  and  the  same  1 
the  European  and  Asiatic  nomad,  the  "feti( 
and  the  "  obi-rites  "  and  "  voudoo-worship  " 
negroes  of  the  Gulf  States ;  a  careful  exai 
only  a  common  origin,  but  a  unity  of  purpo 

The  "medicine"  of  the  Indian  is  his 
and  it  comprises  everything  in  life  and  I 
superstitious  or  occult ;  and  withal  it  is  a 
many  factors  as  utterly  to  defy  specific  ^ 
dation. 

The  "  medicine-man  "  is  no  more  a  pby 
enlightened  acceptation  of  the  term,  than 
chances  to  assume  the  erect  posture  and  m 
human  race  ;  there  is  a  blight  analogy,  but  i 
knows  absolutely  nothing  of  the  relationshi 
and  effect,  of  the  action  of  remedies  as  rem( 
ditions  and  phenomena,  or  indeed  of  any  s 
bom  of  the  occult.  He  supposes  the  world  ai 
to  be  permeated  by  spirits,  good,  bad,  and 
the  fortunes  of  men  and  regulate  the  phenoi 
ance  with  individual  will  and  fancies  ;  and 
teriouB  and  indefinable  relationship  to  each 
Spirit "  or  Supreme  Power  who  figures  und 
titles,  according  to  circumstances  and  surroi 
Man,"  "  Nine-bouxche,"  "  Si-ce-ma-ka,"  ' 
Manito,"  etc.  Manito,  Manit,  or  Manitou, 
lation  alone  singular  to  the  Supreme  Poteer 
tions  is  equally  applicable  to  any  and  all  spir 
be  used  genericaMy  as  well  as  epec^callt/. 
tain  sprites  or  gnomes,  "  Little  Men,"  invisi 
portions  of  the  earth,  who  would  seem  to 
proper,  but  whoso  position  in  savage  demon 
factorily  defined. 

Good  spirits  receive  little  attention,  and 
ship,  since  their  acts,  influence,  and  purpc 
best.  But  the  evil  and  half-way  malevolei 
vision  and  placation,  lest  the  smooth  workin 
with,  and  the  normal  destinies  of  man  perv4 
the  Indian  country  affords  ample  evidence  0 
recurring  offerings  suspended  from  trees,  I 
spicnously  exposed  upon  rocks,  knolls,  and  0 
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rded  glass,  metal  and  bead  ornameots,  shreds  of  skins,  bits  of 
painted  leather,  bright  ribbons,  strips  of  gay  calicoes,  feathers,  pieces 
of  tobacco,  and  bundles  of  human  and  animal  hair. 

The  true  "  medieinc-mau  "  (for  there  are  charlatans  and  pretenders  * 
in  savage  as  well  as  civilized  circles)  is  one  of  a  fraternity  most  mys- 
terious and  despotic  in  its  ways  and  workings,  membership  therein 
being  limited  to  those  who  exhibit  more  than  ordinary  fitness  therefor, 
backed  by  powerful  family  and  tribal  influence.  In  one  sense  "medi- 
cine "  is  an  autocracy  ;  and  it  is  also  the  nobility  of  the  savage,  no 
way  limited  by  tribal  power,  and  is  forbidden  to  women  except  for 
Tery  extraorduiary  and  specific  reasons.  Its  apprenticeship,  too,  is 
long  and  arduous,  beset  tbronghout  by  trials  and  stumbling-blocks, 
calculated  to  tax  to  the  utmost  the  patience,  faith,  endurance,  and 
fortitude  of  the  candidate,  and  to  betray  the  inner  consciousness  and 
latent  foibles  of  the  individual.  Having  passed  the  prescribed  ordeals, 
he  is  admitted  into  full  fellowship  amid  ceremonies  calculated  to  be 
most  solemn,  impressive,  and  binding.  One  of  the  labors  prescribed, 
and  frequently  performed  in  public  on  the  evening  of  the  annual 
"goose-feast,'"  is  as  hideous  as  it  is  sickening.  It  consists  in  devour- 
ing a  live  dog,  and  is  a  proceeding  that  especially  obtains  among  the 
Cbippewyans,  Crees,  and  Ojibways  ;  and  a  more  horrible  or  fiendish 
scene,  as  viewed  by  the  flickering  fire-light  amid  sounding  drums 
and  rattles,  the  shrieks  of  the  victim,  and  the  frenzied  howls  of  the 
Msemblage,  can  not  be  imagined. 

Disease,  from  a  savage  standpoint,  is  not  a  mere  morbid  phenom- 
enoD,  but  the  specific  manifestation  of  some  demon  or  spirit  of  evil, 
who  through  a  kind  of  occult  intelligence  or  agency  has  obtained  con- 
trol of  the  pereon  ;  and,  naturally,  relief  is  deemed  possible  only 
through  agencies  that  have  their  inception  in  the  miraculous  and  su- 
pernatural. Under  such  circumstances  the  most  absurd  ideas  obtain 
both  among  laity  and  fraternity,  and  remedial  measures  are  irrelevant, 
crude,  and  not  infrequently  most  barbarous.  Think,  for  instance,  of 
the  fauces,  including  the  soft  palate  and  muscular  tissues  of  the  throat, 
being  forcibly  wrenched  out  by  a  pair  of  bullet-molds  in  the  hands  of 
an  "  Indian  doctor  "  or  medicine-man,  and  for  the  relief  of  a  tickling 
cough  due  to  an  elongated  uvula !  Such  is  a  veritable  occurrence ; 
and  yet  the  operation  was  not  due  to  an  appreciation  of  the  difficulty, 
but  was  intended  to  dislodge  a  spirit  that  had  taken  possession  of  the 
part !  It  is  perhaps  needless  to  remark  that  it  was  successful,  in  that 
it  not  only  dislodged  the  spirit  of  the  disorder,  but  that  of  the  sufferer 
aa  well. 

All  medicine-men  of  first  rank  are  clairvoyants  and  psychologists 
(mesmerists,  if  you  like)  of  no  mean  pretensions,  as  a  rule  capable  of 

•  Ktny  an  individaat,  rcoomcd  aa  a  warrior  and  respected  >t  the  coundl-fire,  be- 
OomM  the  jocr  of  hia  tribe  bccanse  of  hb  pretcnaions  to  "mcdidne,"  which  bare  not  bcea 
kigiltnialetjr  acquired,  or  of  which  bo  is  not  po8s«Med. 
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affording  instruction  to  the  most  able  of  1 
to  be  a  medicine-man  at  all  demands  that  1 
■hrewd  student  of  human  nature  capable  o 
matters  seemingly  most  trifling,  but  als 
wizard.  I  have  repeatedly  known  events  : 
dieted  with  scrupnlons  fidelity  to  details,  e 
occurred  ;  the  movements  of  persons  and 
in  minutisB  who  had  never  been  seen,  an 
away,  without  a  single  error  as  to  time,  pla 
nessed  feats  of  legerdemain  and  necromanc 
din  or  a  Heller,  executed  in  broad  daylij 
surroundings.  I  have  seen  guns,  manifes 
execute  their  mission  while  in  the  hands 
merely  through  a  look,  a  touch,  a  word,  oi 
yet  again  restored  by  a  like  process,  f  I 
surmised,  the  trouble  was  not  with  the  wes 
hind  it,  whose  will-power  was  not  equal  to 
native  and  inherent  superstition.  Again, 
witness  feats  so  astounding  that  I  dare  not 
I  be  accused  of  romancing ;  some,  to  be  sun 
under  physical  and  psychical  laws ;  others 
rily  disposed  of,  except  perhaps  as  tricks  o 
delusions,"  etc. ;  and  even  as  to  these  few 
that,  of  an  audience  numbering  some  scor 
deluded. 

Having  already  intimated  that  the  Ind 
tation  and  conjuration  to  produce  specific 
stood  that  success  is  due  to  the  impression 
nerve-centers.  Just  as  the  ancients  estee 
highways  and  emunctories  of  the  brain,  tl 
and  smell  become  the  foundation  of  all  si 
scquently  are  appealed  to  in  the  most  en 
manner.  Noise  and  odor  are  ever  the  prii 
tarium  therapeuticum  of  the  medicine-man. 

*  The  Indian  recognizes  the  fact  that  clairroyant 
cated  and  developed  de  novo  ;  that  It  may  be  brought 
stimulate,  or  disarrange  and  disorganize  certain  nerT< 
pares  for  more  formal  and  eventful  measures  b;  fastin 
develop  extreme  nerve-sensibility.  A  white  man  I  one 
dinary  psychic  and  clairvoyant  powers  during  or  just 
holic  debauch  that  had  been  accompanied  by  excess: 
oOiitr  time  I 

f  Horses  and  men  have  been  known  to  lose  ooi 
machinations,  incantations,  etc.,  of  a  medicine-man.  ( 
a  famous  Indian  runner,  who  was  deprived  of  all  save  • 
case  was  that  of  a  stallion  invaluable  to  its  owner  as  a 
tically  useless  until  it  passed  into  the  hands  of  a  hi 
when  it  suddenly  regained  its  powers  I 
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when  I  assert  tbat  whole  families,  especially  during  the  ravages  of 
epidemics,  are  frequently  and  literally  dmmmcd,  rattled,  stank,  and 
powT*-owed  out  of  existence.  Conceive  of  a  child  with  its  peculiarly 
sensitive  nervous  organization,  prostrated  with  burning  fever,  kept  in  a 
close  and  stifling  atmosphere  and  subjected  to  combinations  of  sounds 
and  smells  fit  to  launch  an  adult  in  full  tide  of  health  into  the  very 
depths  of  lunacy  1  Why,  the  din  is  so  very  infernal  in  character,  the 
odors  so  intensely  nauseous  and  suffocating,  that  the  wonder  is  that 
any  recover.  Seemingly  the  most  obstreperous  of  spirits,  even  the 
"  Old  Harry "  himself,  would  be  forced  in  self-defense  to  stop  ears, 
clap  fingers  to  nose,  and  flee  to  the  uttermost  confines  of  space  ! 

The  demonology  of  the  red-man  seemingly  provides  for  various 
classes  of  spirits  possessed  of  like  attributes  (but  more  exaggerated) 
with  man.  Some  are  strong,  bold,  persistent,  revengeful,  malevolent 
beyond  measure,  and  but  sparingly  amenable  to  discipline.  Others, 
again,  are  mild,  weak,  vacillating,  forgiving,  indifferent,  easily  placated. 
One  of  the  latter  may  be  got  rid  of,  sometimes,  with  little  trouble 
and  ceremony ;  but  an  old  and  accomplished  individual  not  infre- 
quently demands  the  combined  wisdom  and  efforts  of  a  dozen  or  more 
conjurers,  while  days  and  even  weeks  may  be  consumed  ere  a  success- 
ful (or  fatal)  issne  is  reached.  Then  there  are  various  creeds,  or  arti- 
cles of  faith,  that  would  appear  not  to  be  definitely  settled  (theologians 
and  physicians  the  world  over  will  disagree  I),  and  it  is  a  somewhat 
mooted  question  as  to  how  the  evil  ones  are  disciplined,  and  whether 
they  are  coaxed  or  frightened  from  their  bold  upon  the  victim,  alto- 
gether annihilated,  or  amenable  to  all  three  measures.  In  one  thing, 
however,  the  fraternity  is  united  ;  in  any  event,  the  treatment  is  the 
same  I 

The  medicine-man  is  no  sooner  summoned,  than  he  begins  to  enact 
the  part  of  a  leech  in  very  truth.  Above  all  things,  he  must  feast,  and 
that,  too,  almost  incessantly,  and  upon  the  very  best  the  surroundings 
afford,  else  he  can  not  sustain  the  strength  necessary  to  a  struggle  with 
the  denizens  of  the  spirit-world  ;  and  it  frequently  happens  that  not 
only  the  family  of  the  sufferer,  but  all  his  blood  relatives  even  to  the 
most  remote  degree  (and  this  is  enforced  by  a  very  nice  point  of  sav- 
age honor),  are  thereby  rendered  hopelessly  bankrupt ! 

An  examination,  to  determine  the  condition  of  the  sufferer,  is  not 
at  all  essential,  since  the  conjurer  possesses  an  infallible  means  of  diag- 
nosis in  the  channs  and  amulets  that  stuff  to  repletion  the  "raodicino- 
bag  "  that  is  constantly  worn  suspended  from  the  neck  ;  through  these 
he  derives  power  to  mingle  with  the  inhabitants  of  the  unseen  world, 
and  to  bring  before  his  mental  vision  the  entire  physical  and  spiritual 
economy  of  any  individual  of  earth  or  air  at  will.  Summoning  to  his 
aid  an  assistant  or  assistants,  he  proceeds  to  his  incantations  without 
the  least  questioning  or  circumlocution,  beginning  with  a  low,  monoto- 
nous chant  rising  and  falling  with  abrupt  inflections,  wherein  he  begs, 
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implores,  and  commandB  the  spirit  to  abj 
same  his  own  proper  form,  alternately  ho 
ening,  as  circumstances  seem  to  demand 
songs  whose  significance  is  unknown  out 
ing.  In  the  mean  time  a  running  accom] 
of  dmms,  bells,  and  gonrd  and  parchn 
song  waxes  loader  and  more  yiolent ;  th 
and  faster,  and  the  rattles  and  bells  are  si 
and  higher  the  soonds  rise  ;  shriller  and 
and  faster  and  fiercer  the  accompanime 
comes  a  frantic  shriek,  the  other  a  pandei 
acter,  together  crazing,  piercing,  and  ezcn 
and,  finally,  exhansted  by  the  violence  of 
face,  with  perspiration  streaming  from  ( 
BATS  I  A  starred  wolf  is  a  miracle  of  sai 
is  ably  seconded  in  his  gormandising  fea 
miring  audience. 

Over  and  over  again  is  this  perf  ormar 
and  fames  of  burning  gunpowder,  fish-ent 
chips,  and  animal  hair,*  fill  the  interior 
producing  stinks  that  may  fairly  be  feU. 
cessively  tormented  and  vexed  spirit  is  st 
ened,  and  on  the  point  of  departure,  his  i 
recurring  discharges  of  musketry  in  and  s 
the  body  of  the  sufferer.  When  the  fri 
the  fusillades  are  frequently  prolonged  f 
a  return  of  the  (demon)  malady. 

But  the  spirit  does  oftentimes  return  : 
for  naturally  a  relapse  is  coincident  with 
tions  and  the  departure  of  the  "  medicine- 
sidence  of  the  nervous  excitement  induce 
cedures.  Such  unfavorable  result  matters 
stitions  inculcated  render  the  officiating  c 
ble.  It  is  to  be  expected  that  a  demon  o: 
amount  of  pride  and  self-respect  will  retu 
requiring  new  and  perhaps  varied  incai 
more  persistent  the  demon,  the  greater  ei 
of  the  medicine-man.  Everything  is  mac 
consequently,  the  spirit  is  effectually  disp< 
bribed,  thoroughly  overreached,-  or  att< 
Nature  comes  to  the  aid  of  the  anfortum 


*  Cert^n  arefttaies,  of  the  Muttdida  and  Conic 
anch  u  the  beaver,  mink,  fi<her,  marten,  muiquash, 
potKr/ul  mtdieiiu\  dog,  fox,  weU,  moose,  bear,  mm 
puma,  lynx,  itnrgeon,  cat-fidi,  and  lake  sheep's-hca 
medieiiu." 
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relief,  or  death  intervenes  and  clairaa  his  victim  !  If  a  fatal  iBsae  re- 
sults, nnmberleas  excuses,  always  most  reasonable,  are  at  hand.  There 
may  have  been  a  nevo  spirit,  or  the  Supreme  Power  may  have  inter- 
fered in  behalf  of  the  old,  decreeing  that  it  should  work  its  full  will, 
probably  in  retaliation  for  some  vow  made  in  the  remote  past  and  neg- 
lected or  forgotten — hence,  a  just  punishment !  Under  any  circum- 
stances nothing  remains  to  be  said,  and  the  philosophy  proves  most 
satisfactory  and  comforting  all  around.  One  thing,  the  Indian  nevtr 
chfinyc^" doctors"  ;  and, if  another  conjurer  is  summoned,  it  is  always 
by  or  in  consonance  with  the  wish  of  the  one  in  attendance. 

One  "  powwow  "  that  I  witnessed  among  the  Ojibways — my  first  ex- 
perience by  the  way — engaged  the  talent  of  no  less  than  a  dozen  "  medi- 
cine-men "  and  nearly  double  the  number  of  tyros  still  in  their  novi- 
te.  Gathered  from  remote  distances  and  points  wide  apart,  some 
ming  more  than  two  hundred  miles,  they  rallied  under  the  leader- 
ship of  one  most  famous  in  his  day,  so  much  so  th.at  bis  reputation 
traveled  far  beyond  the  precincts  of  his  tribe  ;  and,  when  gathered  to- 
gether, a  more  grewsome  and  spookbh  crew  it  would  be  diflScult  to 
imagine  outside  of  Pluto's  especial  domain. 

The  leader  or  "  great  man  "  certainly  deserved  the  distinction  ac- 
corded him,  if  for  no  other  reason  than  size  and  stature,  he  being  a 
veritable  son  of  Anak,  considerably  more  than  a  "  Saul  among  his  peo- 
ple," and  above  thirty  stone  in  weight.  He  was  gorgeously  figged 
out,  and  presented  all  the  extremes  of  savage  grandeur  and  frippery. 
From  his  shoulders  hung  a  massive  robe  of  black  bears'  skins  lined  and 
elaborately  trimmed  with  scarlet ;  fringed  blue-cloth  loggins,  a  miracle 
of  beaded  work,  and  moccasins  of  caribou-skin  ornamented  with  the 
same  and  with  the  dyed  quills  of  the  porcupine,  clothed  his  nether  ex- 
tremities ;  ornaments  of  metal,  of  glass,  of  wampum,  along  with  little 
bells,  were  artistically  draped  and  hung  from  every  available  point  ; 
an  elegantly  wrought  "  medicine-bag  "  of  mink-skin,  and  a  large  silver 
medallion  of  "  her  Most  Gracious  Majesty "  hung  suspended  from 
broad  ribbons  about  his  neck  ;  paints  of  v.nrious  colors,  green  and  ver- 

Imilion  predominating,  daubed  with  no  sparing  h.ind,  hid  the  natural 
■nes  of  flesh  wherever  exposed  ;  and,  to  cap  all,  his  crown  supported 
Be  head  of  a  wapiti  stag  or  Canadian  elk,  prepared  in  life-like  man- 
ber  as  a  helmet,  and  surmounted  by  immense  antlers  more  than  five 
■et  high.  Gurth's  "Visions  in  Dreamland  "  ne'er  produced  so  wild  a 
"huDtsman,"  or  figure  more  Satanic  ;  and,  all  in  all,  the  costume  was 
as  striking  and  bizarre  as  one  could  ask  to  see. 

Ilis  following  were  in  a  general  way  his  humble  imitators,  but  less 

grand  and  imposing.     All  displayed  marked  originality  and  taste  in 

producing  the  hideous  and  striking.     There  was,  of  course,  a  profu- 

of  uniqne  omamcntJ>i  and  of  paint,  distributed  with  a  view  to  the 

ect  that  might  be  produced  upon  patient  and  audience,  and  varying 

and  bewildering  results  were  obtained.     One  had  his  face  completely 
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hidden  with  transverse  bars  of  yellow 
black  about  the  eye  ;  a  second  had  daub 
painting  the  orbits  white  ;  another  empl 
nate  horizontal  bars,  with  eyes  set  in  a  de 
still  another  hid  his  face  behind  a  mask 
wolf-skin  robe,  the  head  of  which  supf 
The  acolytes,  or  assistants,  save  for  the  i 
medicine-bags  suspended  from  their  ne 
brethren  of  the  laity. 

The  scene  was  night,  close  upon  the 
a  natural  opening,  less  than  thirty  yardi 
spruces,  cedars,  and  towering  Norway  pi 
fitful  gleams  of  light,  the  rays  stragglhi, 
ing  to  render  "  darkness  visible  " ;  even 
center  in  no  way  tended  to  disperse  th« 
its  beams  but  magnifying  all  within  the 
and  shadows  that  danced  fitfully  and  b 
green  background,  giving  the  solemn  « 
in  such  proceedings,  aiding  to  impress  t 
the  mysterious  and  supernatural 

The  unfortunate  in  whose  behalf  th( 
tuted  was  a  man  just  past  the  prime 
before  had  been  stricken  with  paralysis 
grees  the  entire  right  half  of  the  body 
tircly  dexul  to  sensation,  and  no  way  ar 
for  some  time  been  under  the  care  of  I< 
relieve  by  their  incantations,  demanded 
embrace  the  most  noted  of  the  fratem 
failure  was  due  to  insufficient  jMnoer,  Bin< 
Icvolent  spirits  were  implicated  in  the  pr 

The  poor  fellow  was  finally  introduce 
submitted  to  a  searching  cross-examina 
filled  vows ;  then,  after  a  few  uneventfi 
ing  into  amulets  in  order  to  determine 
the  demons  involved,  he  was  placed  in  tl 
jurers  who  had  thus  ranged  themselves  t 

Pou-ni-ka-ma-tOf  the  "Medicine  Elk, 
the  jig,  circling  round  and  round  the  ii 
conjuring  crew  in  single  file  chanting  a  r 
line  indicative  of  the  unity  of  purpose 
Manitou  on  earth,  giving  a  peculiar  inflec 
word.  This  was  repeated  over  and  over 
ing  monotony,  only  to  be  replaced  after 
higher  in  key,  and  more  emphatic  in  enu 

*  "  Uedidne,"  in  hs  nTi««  Miue,  tdmlts  of  no 
in  tbe  dngnlar  or  plonl,  or  as  a  verb,  •AyvAt,  Doan 
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Hb  in  turn  gave  way  to  a  third  that  embodied  Btill  more  promineotlj 
the  peculiarities  of  the  ia8t.  During  all  this  marching  the  performers, 
each  and  severally,  at  varied  intervals,  cast  into  the  blaze  articles  taken 
from  their  "medicine-bags"  or  amulet- pouches,  offerings  that  con- 
sisted for  the  most  part,  as  our  olfactories  a£forded  abundant  evidence, 
of  shreds  of  skins,  bits  of  bone,  horn,  hair,  and  other  animal  matters, 
selected  without  regard  to  uniformity,  but  in  accordance  with  the  taste 
or  fancy  of  the  individual  through  some  act  or  incident  that  was  sap- 
posed  to  imbue  the  same  with  "  medicine." 

Turn  and  turn  about  these  chants  were  repeated  to  a  running  ac- 
companiment of  drums,  rattles,  and  bells  in  the  hands  of  the  acolytes 
or  apprentices  seated  at  the  opposite  side  of  the  fire  for  the  purpose 
and  who  varied  their  music  in  accordance  with  the  rise  and  fall  of 
the  voices  of  their  superiors,  now  and  again  instituting  foul  scents  on 
tbeir  own  account,  or  chorusing  the  din  with  responsive  shrieks  and 
|»wl8. 

In  this  way  the  powwow  was  carried  on  for  an  hour  or  more,  when 
Ibe  entire  chorus  came  to  an  abrupt  stand,  and  with  a  final  flourish  of 
instruments  face  inward  toward  the  sufferer.  With  another  flourish 
each  stretched  forth  his  right  arm,  the  band  holding  the  sacred  medi- 
cine-bag, which  was  directed  point-blank  at  the  object  of  conjuration, 
a  position  that  was  maintained  so  long  that  it  caused  my  arm  to  ache 
throngb  sympathy.  And  then  the  leader  uttered  a  sharp  and  authori- 
lative  "Hugh! — begone!"  when  march  and  tune  wore  resumed  as 
before. 

Three  times  these  ceremonies  were  gone  over  in  all  detail,  and 
three  times  the  obnoxious  spirits  were  bidden  to  depart.  Then,  in  re- 
sponse to  queries  propounded  by  Pou-ni-ka-ma-ta,  the  sufferer  admitted 
some  little  benefit — that  sensation  was  in  some  measure  restored,  or, 
as  he  expressed  it,  the  arm  felt  as  if  awakening  from  a  "big  sleep." 

Simultaneously  with  the  expiration  of  the  ninth  series  of  ceremo- 
nials and  the  final  "  Begone  ! "  the  poor  paralytic  became  animated  by 
a  species  of  ecstasy,  as  it  were,  and  sprang  into  the  air  several  times  in 
rapid  succession,  whirling  the  maimed  member  around  his  head  vio- 
lently with  apparently  perfect  command,  at  the  same  time  uttering 
blood-curdling  yells  and  screeches  :  then  fell  to  dancing  violently  to 
Bmsic  of  his  own  improvising,  more  remarkable  for  volume  and  pitch 
than  for  harmony  or  sentiment ;  conducting  himself  for  all  the  world 
as  if  possessed  by  an  infinite  number  of  those  gentry  that,  in  Scriptural 
times,  were  accredited  with  an  unusual  and  somewhat  precarious  fond- 
■ta  for  pork. 

^Uo  one  interfered.  Indeed,  all  appeared  to  regard  the  matter  as 
one  of  course.  And  when  the  poor  crazed  paralytic  sank  to  the  ground 
ed  and  helpless,  frothing  at  the  lips  .and  every  muscle  tense  and 
licaily  twitching  and  quivering,  not  a  hand  was  lifted  for  his 
citation  ;  after  a  few  moments'  gazing,  audience  and  performers 

TOU  XXiX. — 42 


riA 


^^ 


tBm^Bm 


6$8 


THE  POPULAR  SCI 


dvpened,  while  the  frienila  of  the 
ried  him  to  his  lodge,  and  there  left 
cue  might  be.  Justice  comyrols  me 
eat  stoicism  was  not  so  much  the  ret 
that  the  man  was  esteemed  "  medici: 
died  with  ;  any  interference  might  i 
bad  been  worked,  but  would  jeop&i 
bringing  the  wrath  of  the  spirits  iipo 

I  visitoi  the  subject  of  conjurati 
him  np,  "  clothed  and  in  his  right  m 
a  seat  beside  him,  conrersation  soon 
before,  when  he  assured  me,  and  I  pi 
remembrance  of  what  had  occurre 
annonnced  the  partial  restoration  of 
morning,  when  he  awoke  to  find  hii 
own  lodge.    I  also  availed  myself  of 
tigation,  when  I  found,  much  to  my  ai 
atrophied  condition  of  the  diseased 
were  coequal  in  sensation  and  controi 
nent  relief  had  been  obtained,  whio 
concede,  though  I  kept  my  opinions 
my  diagnosis  and  prognosis  were  con 
which  became  even  more  assertive  th( 
before  had  been  in  a  degree  amenabli 
manageable,  and  even  the  muscles  of 
I  left  the  neighborhood,  a  second  p< 
ducted  on  a  still  grander  scale  ;  but ! 
of  the  case  or  its  subsequent  trcatmei 
convincing  to  any  qnalitied  medical 
manent  change  save  for  the  worse  : 

One  conjurer,  whom  I  knew  intira 
I  was,  surpassed  by  far  the  most  able 
nents  of  necromancy.  Wa-ah-jtoo^, 
lifluously  known,  would  perform  the 
at  an  instant's  notice,  regardless  of 
would  allow  himself  to  be  bound  hai 
even  the  whole  body  enveloped,  pini 
and  sides,  yet  the  very  instant  a  bla 
ho  would  bound  to  his  feet  free,  with 
with  the  f,astenlngs  thereof  intact.  0 
powerful  strips  of  green  moose-hide,  d 
blood  threatened  to  burst  from  the 
it  made  not  the  least  difference  so  f 
occTsion,  in  the  middle  of  the  day, 

*  MatIc  the  ruialogf  to  tlie  demonologr  of] 
TMuMot. 
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^^ioned — wound  and  rewound  until  he  appeared  an  improvised  mummy 
^Kr-employing  knots   and  turns  innumerable,  Buch  as  bad  been  sug- 
^Hestcd  by  na\al  experience  ;  and  be  passed  from  my  bands  only  to  be 
^^Pf ted  into  a  small  tent  or  "  medicine-lodge  "  erected  for  the  purpose 
in  the  midst  of  an  oy>en  prairie,  which  was  devoid  of  all  furnishings 
save  a  rattle  and  drum  suspended  from  the  interlocking  poles  at  the 
apex.     Scarcely  was  be  concealed  from  view,  however,  when  both  in- 
struments began  a  low  accompaniment  to  a  chant  be  sang,  and  the  air 
all  about  became  vocal  with  a  multitude  of  noises  and  sounds,  some 
high  overhead,  some  apparently  far  away,  and  others  in  the  grass  at 
our  feet  ;  and  these  sounds  were  not  beard  singly  and  in  succession, 
but  altogether  in  one  chorus  :  bisons  bellowed,  bears  growled,  wolves 
,      bowled,  wapiti  stags  roared,  frogs  croaked,  deer  stamped  and  whistled, 
horses  neighed  and  galloped,  dogs  and  foxes  barked,  serpents  rattled 
and  hissed,  squirrels  and  hares  squealed  and  rustled,  the  cat  tribe  spat 
^kod  swore,  and  even  wild-fowl  flapped  their  wings  and  uttered  their 
BRccustomed  cries — a  feat  of  ventriloquism,  if  ventriloquism  it  was,  and 
I  can  assign  no  other  cause,  unparalleled  in  all  my  experience.    When 
the  uproar  subsided,  Wd-ah-poos  appeared  at  the  entrance  of  the  tent 
^^unbound  ;   but  the   thongs,   for  which   most  thorough  and  diligent 
^hearch  was  made,  were  missing.     Calling  to  him  an  Iroquois,  an  utter 
^Btranger  to  all  but  myself,  who  had  arrived  but  the  day  before  from 
^^eyond  the  Great  Lakes  in  the  province  of  Ontario,  be  directed  him 
to  a  certain  tree  he  pointed  out  growing  on  a  bluff  more  than  a  mile 
^_away,  bidding  him  bring  what  would  there  be  found  suspended  from 
^H|  designated  branch.     The  latter,  much  to  the  general  amazement,  re- 
^Httmed  with  the  bonds  apparently  intact ;  and  were  I  not  assured  of 
■Bie  impossibility  of  transporting  them  to  that  distance,  I  should  have 
bad  no  hesitancy  in  making  affidavit  that  they  were  those  with  which 
the  conjurer  bad  been  bound,  so  exactly  did  every  turn  and  knot  ap- 
pear to  be  my  very  own. 

A  few  days  later,  the  same  wizard,  while  conjuring  a  squaw  in 

the  final  stage  of  phthisis  (consumption),  suddenly  thrust  bis  bands 

beneath  the  blanket  that  covered  her  emaciated  form,  and  dragged 

I      forth  the  carcass  of  a  full-grown  gray  wolf,  which  he  flung  outside 

into  the  midst  of  assembled  relatives  and  friends,  by  whom  it  was 

quickly  pounded  and  trampled  into  an  almost  unrecognizable  pulp. 

e  Rabbit "  now  announced  the  recovery  of  the  woman  as  assured. 

making  this  assertion,  however,  he  was  "  a  trifle  out,"  since  she 

d  the  same  night !     I  had  w.irned  him  of  the  probable  result,  but 

responded  that  it  "  mattered  little."     It  evidently  was  not  his  first 

perience  of  the  kind,  and  he  found  ready  excuse  In  another  spirit,  a 

•ar  relative  of  the  first,  who  had  returned  unexpectedly  from  a  long 

lumey,  and  whose  presence  consequently  could  not  have  been  fore- 

m,  who  took  advantage  of  his  ( Wa-ah-poos^s)  temporary  absence  to 

work  its  foul  purpose  ! 
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How  the  old  rogne  managed  to  dupli 
place  them  in  the  tree  before  a  knot  ha 
is  a  problem  I  leave  others  to  solve,  t 
difficult  as  might  be  ima^ned.  But  1 
dead  wolf  is  entirely  beyond  my  conje< 
Death  the  blanket  five  minutes  before  it 
just  given  the  sufferer  a  careful  examina 
to  detect  its  presence.  There  was  but  oi 
besides  the  patient  and  ourselves — ^the 
away  for  collosion.  He  had  not  moved  J 
one  had  passed  in  or  out  for  doable  that 
of  the  conjurer's  exertions  bad  reduced  h 
of  the  historic  G^rgia  major  ;  and  a  1 
would  scarce  account  for  anything  large 
was  no  available  place  of  concealment : 

Subsequently  I  questioned  Wchah-pi 
would  give  me  no  other  satisfaction  \ 
a  series  of  baboonish  chuckles  and  gr 
words,  "  Medicine— big  medicine !  " 


THE  ANTAECTIC 

By  JOSEPH  F.  51 

THE  Antarctic  Ocean  occupies  a  poi 
similar  to  that  of  the  Arctic  Oce; 
earth.  It  fills  all  the  space  to  the  sout 
differs  vastly,  however,  from  its  northe: 
having  land  at  its  outer  circumference,  it 
American,  the  European,  and  the  Asiatic 
Ocean,  the  Pacific,  the  Atlantic,  and  the 
waters  with  those  of  the  frozen  zone  at  t 
As  it  differs  in  physical  conditions,  i 
ceived  much  less  attention  from  the  worl 
innumerable  expeditions  for  the  past  fo 
find  a  northwest  passage  to  Asia,  to  pi 
to  rescue  some  unfortunate  commander 
fate,  and  while  thousands  of  dollars  have 
of  lives  have  been  lost,  there  is  a  strai 
turn  to  the  far  south.  The  expeditions  v 
the  great  nations  of  the  world  to  expl< 
about  the  southern  pole  are  so  few  as  U. 
one  hand,  and  all  the  ships  which  have 
explorations  beyond  the  Antarctic  Circle 
gers  of  two  hands.     And  yet  "  within  tl 
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rcle,"  eay8  Lieutenant  Maury,  "  is  included  an  area  cqnal  in  extent 
to  one  sixth  of  the  entire  land-surface  of  our  planet.  Most  of  this  im- 
mense area  is  as  unknown  to  the  inhabitants  of  the  earth  as  the  interior 
of  one  of  Jupiter's  satellites.  .  .  ,  For  the  last  two  hundred  years  the 
Arctic  Ocean  has  been  a  theatre  of  exploration  ;  but,  as  for  the  Antarc- 
ic,  no  expedition  h.os  attempted  to  make  any  persistent  exploration,  or 

en  to  winter  there."  It  is  noteworthy,  too,  that  in  the  voyages  which 
have  been  made  not  a  ship  nor  a  life  has  been  lost  south  of  the  circle. 
"  It  does  not  appear,"  says  one  writer,  "that  Antarctic  voyages  would 
be  attended  with  any  excessive  degree  of  danger.  ...  It  may  even  be 
found  that  the  Antarctic  barriers  are  impenetrable  ;  but  this  has  cer- 
tainly not  as  yet  been  demonstrated." 

In  consequence  of  this  limited  exploration,  comparatively  little  is 
known  of  the  physical  condition  of  this  part  of  the  globe.  It  has  been 
conjectured  that  a  vast  continent  exist  In  it.  But,  if  it  is  there,  only 
mere  outlying  parts  of  it  have  been  seen,  and  those  that  are  known 
are  of  such  a  character  as  to  preclude  their  being  of  any  value  to  the 
world.  "  Consider  for  a  moment,"  says  Captain  Hogg,  in  bis  account 
of  the  second  voyage  of  Captain  Cook,  "what  thick  fogs,  snows, 
storms,  intense  cold,  and  everything  dangerous  to  navigation,  must  be 
encountered  by  every  hardy  adventurer  ;  behold  the  horrid  aspect  of  a 
country  impenetrable  by  the  animating  heat  of  the  sun's  rays  ;  a  coun- 
try doomed  to  be  immersed  in  everlasting  snow  I  See  the  islands  and 
floats  on  the  coast,  and  the  continual  falls  of  the  ice-cliffs  in  the  ports  ; 
these  difficulties,  which  might  be  heightened  by  others  not  less  danger- 
ous, are  sufficient  to  deter  any  one  from  the  rash  attempt  of  proceeding 
farther  to  the  south  than  our  expert  and  brave  commander  has  done, 
in  search  of  unknown  countries,  which,  when  discovered,  will  answer 
no  valuable  purpose  whatever." 

The  discoveries  of  Gheritk,  Cook,  'Wcddell,  Bisco,  D'Drville, 
Wilkes,  and  Ross — and,  if  to  these  we  add  the  Challenger  Expedition, 
we  have  the  whole  number  of  explorers — have  revealed  the  existence 
of  a  certain  amount  of  land  within  the  Antarctic  Circle.  In  the  year 
1600  Theodoric  de  Gheritk  was  driven  during  a  gale  as  far  as  64°  south 
latitude,  and  reported  land  in  that  neighborhood.  In  his  second  voy- 
age, Captain  Cook  penetrated  during  the  summer  seasons  of  1773-'75 
to  71°  south  without  finding  land  previously  reported  in  certain  dis- 
tricts ;  yet  he,  as  well  as  most  of  the  earlier  geographers  and  naviga- 
tors, believed  firmly  in  the  existence  of  a  southern  continent,  of  little 
use,  as  he  supposed  it  to  be,  for  "the  ice  that  is  spread  over  this  vast 
Southern  Ocean  must  originate,"  in  Cook's  opinion,  "in  a  track  [tract] 
of  laud  .  .  .  which  lie«  near  the  pole,  and  extends  farthest  to  the 
north  opposite  the  South  Atlantic  and  Indian  Oceans  ;  for,  ice  being 
found  in  these  farther  to  the  north  than  anywhere  else, .  .  .  land  of 
considerable  extent  must  exist  near  the  south." 

This  land  was  largely  conjectural  nntil  the  expeditions  sent  out  by 
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the  French,  American,  and  English  6c 
Wilkes,  and  Ross,  respectively,  betwee 
D'Urville  left  the  Strait  of  Magellan  in 
sels.  He  penetrated  with  great  diflScnlty 
the  pole,  and  reported  land  as  lying  abon 
the  Orkney  Islands.  The  next  year  he  a 
opposite  quarter,  and  reported  a  farthe 
Adelia's  Land.  It  seems  probable  that 
only  huge  cliffs  of  ice,  thoagh  he  is  said  t 
off  the  coast  in  one  place,  and  carried  i 
torn  from  the  cliffs.  He  coasted  along  ( 
more  than  one  hundred  miles,  and  thus  d 

"  The  walls  of  these  blocks  of  ice  far 
^ng  in  height ;  they  overhung  our  shi] 
ridiculously  curtailed.  We  seemed  to  be 
of  some  city  of  giants.  At  the  foot  of 
perceived  vast  caverns  hollowed  by  the 
gulfed  with  a  crashing  tumult.  The  sun 
the  immense  walls  of  ice,  making  them 
and  presenting  effects  of  light  and  shad< 
From  the  summit  of  these  mountains  i 
melting  ice  produced  by  the  summer  bt 
regions,  threw  themselves  in  cascades  in 
these  icebergs  would  approach  each  other 
tirely,  and  we  could  only  perceive  two  v 
sonorous  echoes  sent  back  the  word  of  c< 
corvette  which  followed  the  Astrolabe  aj: 
so  slender,  that  the  ship's  crew  were  seize 
hour  we  only  saw  vertical  walls  of  ice." 

Wilkes,  as  the  commander  of  the  i 
lands  which  subsequent*  navigators  faiU 
sought  in  vain  for  what  he  named  Tern 
only  open  sea.  He  explored  the  ocean 
drcd  miles  east  and  west,  skirting  a  barr 
and  fifty  feet  or  more  in  height,  and  so; 
broken  line  for  fifty  miles. 

Lastly,  Sir  James  Ross,  the  command 
penetrated  from  an  opposite  quarter  to  V 
and  succeeded  in  reaching  latitude  78°,  tt 
tained.  He  found  a  continent  which  he  ( 
describes  its  first  appearance  as  follows 
about  latitude  71°  south  and  longitude  ] 
tinent  was  first  seen,  the  general  outline  o 
volcanic  character,  rising  steeply  from 
mountain-range,  peak  above  peak  enveh 
clustered  together  in  countless  groups  res 
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tallizatioD,  which,  aa  the  sun's  rays  "were  reflected  on  it,  exhibited  a 
scene  of  such  ouequaled  magnificence  and  splendor  as  would  baffle  all 
language  to  portray,  or  give  the  faintest  conception  of.  One  very  re- 
markable peak,  in  shape  like  a  huge  crystal  of  quartz,  rose  to  the 
height  of  7,867  feet,  another  to  9,096,  and  a  third  to  8,444  feet  above 
the  level  of  the  sea.  From  these  peaks  ridges  descended  to  the  coast, 
terminating  in  bold  capes  and  promontories.  .  .  .  On  the  28th,  in 
latitude  77^  31'  and  longitude  107"  1',  the  burning  volcano,  Mount 
Erebus,  was  discovered,  covered  with  ice  and  snow  from  its  base  to  its 
summit,  from  which  a  dense  column  of  black  smoke  towered  high 
above  the  other  numerous  lofty  cones  and  crateriferous  peaks  with 
which  this  extraordinary  land  is  studded  from  the  seventy-third  to  the 
seventy-eighth  degree  of  latitude.  Its  height  above  the  sea  is  12,367 
feet,  and  Mount  Terror,  an  extinct  crater,  near  to  it,  .  .  .  attains  an 
altitude  little  inferior,  being  10,884  feet  in  height,  and  ending  in  a 
pe,  from  which  a  vast  barrier  of  ice  extended  in  an  easterly  direction, 
ecking  all  further  progress  south.  This  continuous  perpendicular 
wall  of  ice,  varying  in  height  from  two  hundred  to  one  hundred  feet, 
its  summit  presenting  an  almost  unvarying  level  outline,  we  traced  for 
three  hundred  miles,  when  the  pack-ice  obstructed  all  further  prog- 
ress."* 

From  1841  up  to  1874  when  the  Challenger  visited  the  Antarctic 
Circle,  no  vessel  has  spent  any  lengthy  period  in  this  region  ;  so,  hav-  c 
ing  thus  reviewed  the  discoveries  of  the  various  explorers,  let  us  turn 
to  that  element  which  is  so  much  more  abundant  than  land,  the  water, 
and  examine  its  form  in  a  solid  state.  The  icy  barrier  of  which  we 
bear  so  much  is  thus  described  by  Sir  James  Ross:  "As  we  ap- 
proached the  land,  ...  we  perceived  a  low  white  line  extending  from 
its  extreme  eastern  point  as  far  as  the  eye  could  perceive  to  the  east- 
ward. It  presented  an  extraordinary  appearance,  gradually  increasing 
in  height  as  we  got  nearer  to  it,  and  proving  at  length  to  be  a  per- 
pendicular cliff  of  ice  between  150  and  200  feet  above  the  level  of  the 
sea,  perfectly  flat  and  level  at  the  top,  and  without  any  fissures  or 
promontories  on  its  even  seaward  face."  This  barrier  extended  for 
a  distance  of  450  miles,  and  nowhere  was  there  any  opening  of  con- 
sequence by  which  it  could  be  penetrated. 

Where  such  immense  quantities  of  solid  ice  exist,  there  are  ioe- 
ergs  in  abundance.     The  ones  floating  in  these  seas  are  of  enormous 
7.e,  and  present  a  vastly  different  appearance  from  those  seen  at  the 
jrtlu    There  they  are  commonly  jagged  and  sharp-pointed  from  their 
rst  leaving  the  parent  glacier,  afterward  assuming  all  sorts  of  weird 
_Bhapes.     Bat  at  the  south  they  are  at  first,  and  for  a  long  while  after- 
rard,  flat-topped,  with  square-cut  sides,  and  with  a  stratified  stmct- 
Tlie  top  stratum  is  from  ten  to  twelve  inches  thick.    The  thick- 
ness of  the  strata  gradually  decreases  toward  the  bottom,  and  at  the 
•  Qaoted  In  Somenrille's  "  Physical  Geography,"  London,  1,  pp.  284-284. 
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level  of  the  water  is  not  more  than  two  i 
ice  marks  the  boundary  of  each  layer, 
various  writers,  by  the  melting  of  the  tO] 
a  previous  winter,  while  the  white  part 
of  the  snow-fall.  Wilkes  estimates  the 
thirty  feet  in  the  year,  and,  as  only  a  vei 
melted  in  the  coarse  of  the  short  summ 
must  go  on.  The  small  part  of  each  yet 
clear  ice,  and  this  is  represented  by  the  '. 
that,  by  counting  the  number  of  layers  in 
of  its  age. 

Sir  Wyville  Thomson  says  that  the 
layers  from  top  to  bottom  is  due  mostly  t 
that  at  a  depth  of  1,400  feet  enough  he 
the  ice.  On  the  other  hand,  CroU  oonte 
the  bottom  of  the  immense  icebergs,  whi 
1,000  feet  above  the  water,  is  20<»  or  22°  I 
that  ice  floats  with  from  six  to  seven  tii 
and  that  the  bottom  of  a  1,000-foot  berg 
below  the  surface,  it  is  easily  seen  that 
the  bottom  of  an  ice-sheet  only  1,400  feet 
by  Croll  for  the  gradual  thinning  of  the 
is,  that,  instead  of  being  due  solely  to  c< 
to  what  he  terms  dispersion.  In  other  ti 
of  ice  covers  one  square  foot  of  surface, 
north,  be  made  to  cover  two  square  feet : 
occupy  four  square  feet,  and,  at  60°  soutl 
say,  a  stratum  which  was  one  foot  thick 
two  inches  thick  when  it  has  reached  60° 

The  discharge  of  icebergs  from  the  es 
place  constantly,  and  they  are  sometimei 
notices  of  bergs  which  towered  400,  5 
above  the  sea-level,  and,  as  six  or  seven 
floats  below,  some  adequate  idea  can  be 
berg  three,  four,  or  five  miles  in  length, 
an  onward  motion  to  cause  this  dischargi 
one  foot  in  211  is  the  smallest  slope  whi 
the  ice  moves  here  at  the  rate  of  about  c 
num.  As  it  is  impossible  that  thirty  oi 
melted  in  a  single  short  summer's  season, 
a  rapid  accumulation  all  the  time.  This 
be  greatest  at  the  pole,  and  Croll  estimal 
tained  a  thickness  of  about  seven  miles, 
be  correct,  and  it  does  not  seem  excessive 
the  thickness  of  the  ice-sheet  over  Nor 
the  Glacial  period,  was  6,000  feet,  the  qu< 
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^land  18  this  immense  moss  of  ice  piled  ?  It  is  a  question  not  easy 
to  answer  definitely,  because  no  one  has  ever  seen  it.  The  idea  has 
generally  been  that  the  continent  is  high  land.  But  it  has  been  urged 
with  justness  that,  had  the  glaciers  descended  from  a  mountainous 
country,  they  would  bear  upon  their  surfaces,  or  in  their  mass,  stones 
to  indicate  the  sort  of  rock  of  which  the  mountains  were  made.  But 
Buch  is  not  the  case.  It  is  said  thai  stones  are  never  found  on  the 
Antarctic  bergs,  and  Captain  Cook  states  expressly  his  idea  that  the 
bergs  are  formed  at  the  mouths  of  rivers  or  cataracts,  "  because  we 
never  found  any  of  the  ice  which  we  took  up  in  the  least  incorporated 
or  connected  with  earth."  Tie  goes  oa  to  say  :  "  The  ice-islands  .  .  . 
must  be  formed  from  snow  and  sleet  consolidated,  which  gather  by 
degrees,  and  are  drifted  from  the  mountains.  In  the  winter,  the  seas 
or  the  ice-cliffs  must  fill  up  the  bays  if  they  are  ever  so  large.  The 
fall  of  snow  occasions  the  accumulation  of  these  cliffs,  till  they  can 
support  their  weight  no  longer,  and  large  pieces  break  off  from  these  j 
ice-islands.  We  are  inclined  to  believe  that  these  ice-cliffs,  where 
they  are  sheltered  from  the  violence  of  the  winds,  extend  a  great  way 
into  the  sea." 

The  discovery,  by  Sir  James  Ross,  of  the  Parry  Mountains  and 
Mounts  Erebus  and  Terror,  in  latitude  78°,  tended  to  confirm  the  pre- 
vailing notion  of  a  high  and  mountainous  land  forming  the  Antarctic 
Continent.  But  the  Parry  Mountains  are  merely  conjectural,  having 
been  seen  only  at  a  distance,  and  it  is  well  known  that  the  coasts 
charted  by  some  navigators  have  been  proved  by  subsequent  ones  to 
have  been  either  clouds  merely  or  else  islands  of  ice.  The  most  re- 
cent idea  is,  that  the  land  about  the  pole  consists  of  a  cluster  of  low 
Islands,  rising  but  little  above  the  sea-level,  but  united  by  masses  of 
ice.  The  gradual  accumulation  of  snow  for  centuries  has  raised  a  cap, 
as  before  stated,  seven  miles  thick,  and  from  this  cap  the  ice  flows 
away  in  all  directions,  forced  onward  by  the  pressure  of  the  enormous 
mass  behind. 

The  immense  size  of  the  icebergs  seen  in  the  Antarctic  Ocean  is 
without  a  parallel  elsewhere.  Croll  in  a  late  essay  gives  a  list  of  the 
largest  of  which  there  is  record,  and  wc  find  they  range  from  400  to 
1,000  feet  above  the  water.  ITie  one  1,000  feet  high  was  observed 
in  latitude  37°  32'  south,  and  was  nearly  fi\'e  miles  long.  When 
these  bergs  are  first  broken  off  and  float  away  they  all  have  the  tabu- 
lar form,  but,  as  they  grow  old  and  drift  northward  into  warmer  airs 
and  waters,  they  become  fissured  and  seamed  in  all  directions  ;  pinna- 
cles and  domes  and  caverns  appear,  and  they  become  beautiful  objects. 
iSulkes  describes  one  as  exhibiting  "  lofty  arches  of  many-colored  tints, 
H^ng  into  deep  caverns  open  to  the  swell  of  the  sea,  which,  rush- 
Rg  in,  produced  loud  and  distant  thanderings.  .  .  .  Every  noise  on 
bjOAfd,  even  our  own  voices,  reverberated  from  the  massive  and  pure 
^Ht«  walls.    These  tabular  bergs  are  like  masses  of  beautiful  ala- 
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baster.  ...  If  an  immense  city  of  r 
imagined,  of  every  variety  of  shape  ) 
piles  of  buildings  grouped  together,  wi 
irregularly  through  them,  some  faint 
beauty  and  grandeur  of  the  spectacle." 
Dredging  and  trawling  in  the  Antai 
sive.  The  Challenger  Expedition  pene 
dredged  and  sounded  frequently.  Tl 
water  ranged  from  29"5°  to  S4'5°,  whil 
30°  to  35-5°,  Wherever  the  dredge 
of  stones,  rounded  and  polished,  oi 
brought  to  the  surface,  dropped  to  the 
bergs.  Life  is  not  abundant,  but  what 
the  northern  ocean.  Boss,  in  1840,  dr 
73°,  and  found  several  forms  of  life,  oi 
esting  among  these  creatures  to  recog 
the  habit  of  taking  in  equally  high  nc 
contrary  to  the  general  belief  of  nati 
past  ten  years,  however), "  I  have  no  d< 
depth  we  may  be  able  to  bring  up  the 
the  ocean,  we  shall  find  them  teeming 
pressure  at  the  greatest  depths  does  n 
nres.  Hitherto  we  have  not  been  able 
a  thousand  fathoms,  but  from  that  dc 
brought  up  with  the  mud  "  (volume  i. 


SOME  ECONOMICS 

Bt  Db.  ANDREW 

A  M0N6  the  views  of  living  Nat« 
-^-^  universe  as  well,  which  receive 
from  ordinary  thinkers,  there  are  certa 
ble  in  their  plain,  every-day  demonsti 
stance,  we  see  Madre  Natura  spendii 
thriftlessness  and  woful  waste.  The  pi 
80  thoroughly  and  repeatedly  dinned  in 
have  no  application  to  the  works  and  \ 
that  surrounds  and  encompasses  us.  '. 
and  wastes  its  sweetness  on  the  desert 
of  a  nature-spirit  which  appeals  in  mc 
an  example  of  needless  contrivance,  ^ 
gality,  "We  fly  to  Tennyson  for  thai 
fifty  seeds  produced,  and  whereof  onl; 
of  its  race.    Every  summer  day  shoi 
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poetic  axiom  holds.  Every  gpring-liine  seems  to  teach  as  the  same 
truism.  The  pines  and  other  cone-bearing  trees  discbarge  their  pollen 
or  fertilizing  matter  in  cloads.  The  winds,  as  Nature  intends,  sweep 
this  pollen  from  their  branches,  on  the  "flowers"  of  which  it  has  been 
produced.  Carried  through  the  air  for  miles,  so  much  of  the  pollen- 
cloud  will  fall  on  the  receptive  "  cones,"  fertilize  the  ovules,  and  thus 
convert  them  into  seeds,  whence  a  new  dynasty  of  trees  may  arise. 
But  countless  showers  of  pollen  are  spent  in  vain,  irrecoverably  lost, 
and  sent  abroad  to  no  purpose  whatever.  They  fall  on  barren  ground  ; 
they  litter  the  earth  miles  away  from  their  parent  trees,  or  cover  the 
surface  of  lakes  for  miles  with  a  yellow  film — their  purpose  futile  and 
their  production  vain.  True  it  is,  as  the  botanist  will  tell  us,  that  more 
pollen  must  be  produced  in  the  case  of  wind-fertilized  plants  than  is 
found  in  that  of  insect-impregnated  flowers.  It  is  a  case  of  "  hit  or 
miss"  with  the  wind-fertilized  trees,  while  it  is  an  illustration  of  an 
exact  calculated  aim  with  the  flowers.  Hence  Nature  has  to  provide 
for  the  contingency  which  awaits  her  efforts  in  the  former  instance  by 
providing  a  very  copious  supply  of  pollen.  She  is  in  the  position  here, 
not  of  the  marksman  who  takes  deliberate  aim  at  the  bull's-eye  with 
bis  rifle  and  single  bullet.  Contrariwise,  she  uses  her  Gatling  gun  or 
her  mitrailleuse  in  the  act  of  fertilizing  the  trees.  She  showers  her 
bullets  at  the  object  in  the  hope  that  some  of  them  will  hit,  and  with 

^ equally  plain  expectation  that  many  must  miss  altogether.     The 
le  process  appears  to  be  wasteful  in  the  extreme,  natural  affairs 
noiwithstanding,  and  the  Tennysonian  couplet  is  practically  realized 
y^en  the  spectacle  of  tons  of  wasted  pollen  is  beheld,  discharged  as 
^l^e  are  at  the  mercy  of  any  wind  that  blows,  and  sent  into  the  air 
l^o  accomplish  hap-hazard  what  in  other  plants  is  often  effected  by  de- 
liberate and  carefully  calculated  mechanism. 

The  notion  that  Nature  possesses  any  system  of  economics  at  all 
might  well  bo  questioned  by  the  observer  who  discerns  the  apparent 
waste  through  which  many  natural  works  and  ways  are  carried  out. 
But  here,  as  in  the  case  of  so  many  other  phases  of  life,  the  two  sides 
of  the  medal  must  be  carefully  studied.  It  is  not  the  case  that  Nature 
is  uniformly  neglectful  of  her  resources,  any  more  than  it  is  correct 
to  say  that  she  is  always  saving  or  perennially  economical.  Circum- 
stances alter  cases  in  the  phases  of  natural  things  as  in  human  affairs, 
[and  we  may  readily  enough  discover  that  in  several  instances  a  very 
degree  of  well-calculated  prudence  and  foresight,  speaking  in 
inary  terms,  is  exercised  in  the  regulation  of  the  universe  of  living 
[and  non-living  things  alike. 

Take,  as  a  broad  example  of  the  close  adjustment  of  ways  and 
means  to  appointed  ends,  the  relationship  between  animals  and  green 
plants  in  the  matter  of  their  gaseous  food.  That  the  animal  form  de- 
ads for  its  due  sustenance  a  supply  of  oxygen  gas  is,  of  course, 
imary  fact  of  elementary  science.     Without  oxygen,  animal  life 
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comes  to  an  end.  Tbia  gas  is  a  nece 
It  supplies  the  tinder  which  kindles 
in  other  wars  it  assists  not  only  the  1 
"breakdown"  of  the  animal  frame, 
natural  waste  accompanying  all  work 
sists  of  carbonic-acid  gas.  This  latt 
much  carbon  and  so  much  oxygen, 
two  elements  within  the  body,  and 
heat,  representing,  in  this  way,  part 
Viewed  as  an  excretion,  as  a  somet! 
deadly  enough  element  in  the  anima 
thorongh  enemy  of  animal  life.  It  i 
to,  the  animal  processes.  Yentilatioi 
fare  against  the  carbonic  acid  we  ha\ 
and  "  the  breath,  rebreathed,"  is  knoi 
disease  to  the  animal  populations  of 
system  of  natural  economics  appears  t 
quate  fashion  this  question  of  carbon 
chemist  elaborates  his  coal-tar  colors  : 
spised  waste  products  of  the  gas-worki 
for  the  waste  carbonic  acid  of  the  ai 
green  plants  on  the  scene  as  her  helpi 
work.  Every  green  leaf  we  see  is  es 
acid  gas  from  the  atmosphere.  Thai 
green  plant  takes  in.  Not  so  your  n 
the  vegetable  kingdom,  which,  havin] 
accept  the  cast-off  products  of  the  ai 
bonic  acid  as  a  poor  but  prond  relat 
garments.  The  green  plant  is  the  re< 
leaves  drink  in  the  carbonic  acid  whi 
mospbero  by  the  tribes  of  animals, 
scopic  cells,  each  of  which,  with  its 
phyl  or  green  granules,  is  really  a  lii 
to  the  utilization  of  waste  products, 
is  received ;  therein,  it  is  dcxteroni 
chemists  would  have  it,  into  its  ori| 
gen  ;  and  therein  is  the  -carbon  retai 
plant,  while  the  oxygen,  liberated  fp 
to  escape  back  into  the  atmosphere, ' 
the  purposes  of  animal  life. 

There  would  thus  appear  to  be 
place  between  the  animal  and  plant  Tt 
the  latter  of  the  waste  products  of  < 
this  main  point  in  natural  economict 
acid  by  green  plants  can  only  procec 
equally  immaterial  that  by  night  thi 
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mals,  and  receive  orygen  (an  action  which,  by  the  way,  they  also  ex- 
hibit by  day),  and  emit  carbonic  acid.  These  facts  do  not  affect  the 
main  point  at  issue,  which  is  the  direct  use  by  the  plant  of  animal 
waste,  and  a  very  pretty  cycle  of  operations  would  thus  appear  to 
have  been  established  when  botanical  research  showed  the  interactions 
to  which  we  have  just  alluded. 

Going  a  step  further  in  the  same  direction,  we  may  find  that  this 
utilization  of  animal  waste  is  by  no  means  limited  to  the  mere  recep- 
tion and  decomposition  of  carbonic-acid  gas  by  green  plants.  It  may 
be  shown  that  the  economical  routine  of  Nature  is  illustrated  in  other 
phases  of  the  common  life  of  the  world.  The  general  food  of  plants 
is  really  animal  waste.  We  fructify  our  fields  and  gardens  with  the 
excretions  of  the  animal  world.  The  ammonia  which  plants  demand 
for  food  is  supplied  by  the  decay  of  living  material,  largely  animal  in 
its  nature  ;  and  even  the  sordid  fungi  flourish  amid  decay,  and  use  up 
in  the  system  of  natural  economy  many  products  for  which  it  would 
be  hard  or  impossible  to  find  any  other  use.  What  we,  in  ordinary 
langnage,  terra  "  putrefaction  "  or  "  decay,"  is  really  a  process  of  ex- 
termination of  the  decomposing  matter.  No  sooner  does  an  org.inism 
— animal  or  plant — part  with  vitality  and  become  as  the  "senseless 
clod,"  than  thousands  of  minute  organisms — the  "germs"  of  popular 
Bcienoe — make  it  their  habitation  and  their  home.  The  process  of 
putrefaction,  unsavory  as  it  may  be,  is  really  Nature's  way  of  picking 
tbe  once  living  body  to  pieces,  of  disposing  of  it  in  the  most  economical 
way.  So  much  of  it  is  converted  into  gas,  which,  mingling  with  the 
air,  feeds  the  green  plants  as  we  have  noted.  So  much  of  the  dead 
frame  is  slowly  rendered  into  nothingness  by  the  attack  of  the  micro- 
scopic plants  which  are  the  causes  of  decomposition.  Nature  says  to 
these  lower  organisms:  "There  is  your  food.  In  nourishing  your- 
Bclvee,  accomplish  my  further  work  of  ridding  the  earth  of  yon  dead 
material."  And  so  much,  lastly,  of  the  once  living  frame — assuming 
it  to  have  been  that  of  the  higher  animal — as  is  of  mineral  nature,  and 
therefore  resists  mere  decay,  will  in  due  time  be  dissolved  away  by 
the  rains  and  moisture,  and  be  carried  into  the  soil,  to  enter  into  new 
and  varied  combinations  in  the  shape  of  the  minerals  which  go  to  feed 
plants.  Shakespeare  must  surely  have  possessed  some  inkling  of  such 
a  round  of  natural  economics  when  we  find  him  saying  : 

b"  Imperial  Cassar,  dead  and  turned  to  clay, 
Might  stop  a  hole  to  keep  the  wind  away : 
Oh,  that  that  earth,  which  kept  the  world  in  awe, 
Should  patch  a  wall  t'oxpel  the  winter's  flaw  1 " 

Continuing  the  study,  we  may  see  yet  further  glimpses  of  the 
great  system  of  general  regulation  which  guards  Nature  from  over- 
drawing her  accounts  in  connection  with  the  arrangement  of  living 
tfaings.  Not  only  in  beings  of  high  degree,  but  in  animals  of  low 
estate,  do  we  meet  with  illustrations  of  tbe  economy  of  power  and  the 
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jsSTirj  cf  ne«dles8  expenditure  of  fow 
:  irv  vraotict-s.  The  study  of  Luman  i 
-.z  nsr.v  points  with  the  comparative  m 
>.v-.&l$  ^.^>t  a  few  instructive  examples 
« lyv  The  human  head,  for  example, 
C .  --Tvari-i  with  heads  of  lower  type,  tl 
fcA:-::?!?  if  man's  estate.  The  head-m 
rf^_.i.rv*  to  be  tit»d  on,  as  it  were,  to  the 
'.^T  xrrazc<-m«nts  of  complex  nature  ] 
:ii:  :br  front  extremity  of  these  foi 
l>u:  :::  z::>n  there  is  an  absence  of  efFoi 
*<:\'-::Hr^  the  desirvd  end.  The  erect 
&rr.->r.pL-d  for  on  principles  of  neat  ecoD 
sir.-.c  u  is  lower  life.  Humanity  appc 
iT.  tVvI'^tion.  but  in  no  sense  a  new 
••:.rv-".rtrs~ — arms  being  identical,  be 
-.  jur  I  f  limbs  in  lower  life — and  specdil 
r-t^rs  :.^  ends,  and  all  in  the  directioi 
>.■:  :i:t  lower  :o  the  higher  type  of  being 
jLT..:  =.-:  $<vun\!.  a$  we  have  seen,  and  tl 
:>  t  =:jii'.w\i.  Adjustments  of  bones  and 
.".t*  V :  or.e  asj-ect.  say  the  front,  of 
.'.:::. -  .:  ::-.v^*e  of  the  other  asjieot,  tl 
."..V  irj-.r  C  ur.dinoics  the  eroot  position 
> .;:  if  .r:.  S,\  alsvv  in  the  petty  detail 
':-.-, r.  ■.;r.:r.:ad:-.;i  of  ht-r  "saving  clause.'' 
:-■.::•;  :-  :r.o  disposition  of  the  arranp 
rr. .;.  ".is:;:i:v.j:«'.y  announce  that  man  o\ 
-.7 .::.  :>  '.c  -.wts  a  great  deal  of  his  mei 
,  ■•.■.%■  :.^  b:>  hoils.  The  heel-bone  has  1 
•."..i::  wVir.  vvni pared  with  lower  forms  > 
:.:r  ';v>i::d  :ho  mass  of  foot  and  leg,  ai 
>T  j-.-.y-.vr:,  whon.H>n  the  body  may  n 
w.ws  .\:;d  mcins  is  illustratod.  Thcw 
••.•.•.•.s,v."jir  work  involvoii  in  the  maintt 
"•.\r.  1:  is  largely  a  matter  of  equi 
>, V.cv.-.o  o:  adaptation  whi4h  takes  savi 

rV.y>";v^'.v>i:ioal  research  lays  bare  m 
.■.'■.■.. vi  ".i'c  whiv'h  bt>ar  out  the  content! 
<.v\ro::-.iv'#  is  a  jvworful  and  prcvailin 
^■rdcrx\l,  lor  example,  on  the  pl.ain  i 
.-.-.vidcd  t.isks.  Thus  a  man  bends  his  f 
ly  by  aid  of  the  familiar  "  biceps.''  1 
frv^ra  the  field  of  work.  The  arm  is  s 
different  muscle,  the  "  triceps."    So,  ali 
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ling  of  the  hand.  While  the  "  flexors "  of  the  fingers  placed  on  the 
ffront  palm  or  surface  of  the  limb  close  the  hand,  it  ii»  the  "extensors" 
of  the  opposite  aspect  of  the  forearm  (whose  sinews  we  see  in  the 
back  of  the  hand),  which  open  or  extend  our  digits.  There  may  be 
multiplication  of  organs  here,  it  is  true  ;  but,  given  the  original  power 
to  produce  them,  there  is  a  clear  economy  of  vital  wear  and  tear  exer- 
cised in  the  avoidance  of  too  onerous  tasks  being  laid  upon  any  one 
muscle. 

It  is  something  of  this  principle  which  we  find  reflected  also  in  the 
eircnlation  of  the  blood.     Here  we  see  the  heart's  left  ventricle  (or 
larger  cavity  of  the  left  side)  driving  blood,  as  does  a  force-pump,  out 
Into  the  groat  system  of  arteries,  which  everywhere  throughout  the 
[)dy  carry  the  nutrient  stream.     No  sooner,  however,  has  the  blood- 
stream, impelled   by  the  contraction  of   the   muscular  walls  of  the 
tiieart's  ventricle,  passed  into  the  great  main  artery  (the  .lorta)  which 
ftrises  from  the  heart,  than  an  economical  principle  of  an  important 
tind  comes  into  jilay.     This  principle  is  represented  by  the  elasticity 
of  the  arteries  which  bear  the  blood  to  the  body.     They  possess  a 
iBfcircuLar  coating  of  muscle  which  diminishes  in  thickness  as  the  vessels 
l^^row  smallor  and  smaller,  and  are  therefore  removed  from  the  influ- 
ence of  the  pumping-engine  of  the  circulation.     The  arterial  coating 
is  itself  elastic,  and  the  whole  system  of  these  vessels  is  thus  endowed 
11     -with  a  high  amount  of  resiliency.     Their  internal  coats  are  smooth 
^Bnd  shining,  as  also  is  the  lining  of  the  heart's  cavities,  friction  being 
^^thas  reduced  to  its  minimum.      The  united   sectional  area  of   the 
branches  of  the  dividing  artery  is  larger  than  the  same  area  of  its 
stem,  so  that  the  collective  capacity  of  the  vessels  increases  markedly 
^_aa  we  pass  from  the  heart  outward  to  the  minuter  channels  of  the 
^pvircnlation. 

■^  The  blood  is  thus  driven  through  an  elastic  set  of  tubes  presenting 
the  least  possible  resistance  to  the  flow  of  fluid  through  them,  and 
economy  of  power  is  thus  again  witnessed  in  the  details  of  the  human 
estate.  Nor  is  this  all.  That  there  exists  resistance  to  the  flow  of 
blood  is,  of  course,  a  necessary  condition  in  any  system  wherein  large 
tubes  or  arteries  branch  out  into  small  tubes  (the  capillaries),  and 
l»e«e,  again,  unite  to  form  larger  or  return  vessels — the  veins.  The 
nroblem  of  living  Nature  would  here  appear  to  resolve  itself  into  the 
inquiry,  how  the  apparently  intermittent,  or  spasmodic,  work  of  the 
beart  may  be  converted  into  a  constant  and  continuous  action. 

If  we  suppose  that  a  pump  drives  water  through  a  ngid  pipe,  we 
l»eo,  in  such  a  ca.w,  just  as  much  fluid  to  issue  from  the  pipe's  end  as 
entered  it  at  the  stroke  of  the  pump.  Practically,  also,  the  escape  of 
the  water  from  the  pipe  takes  place  almost  simultaneously  with  its 
fitranco  therein.  If  we  place  some  obstacle  or  resistance  to  the  free 
low  through  the  pipe,  while  the  pump  acts  as  before,  the  quantity  of 
water  expelled  will  be  less,  because  less  fluid  enters  the  pipe.    Just  as 
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mnch  water  will  leave  the  tube  as  en 
no  resistance  and  of  the  presence  of  f 
we  Bubstitate  for  our  rigid  pipe  an 
water-flow  is  diminished,  no  doubt,  \ 
in  jets  ;  that  is,  in  an  intermittent  ai 
is  "  easy  come  and  easy  go "  in  the 
where  no  resistance  exists.  The  elast 
upon  to  act  in  modifying  the  flow 
clear  and  open.  Suppose,  now,  that 
troduced  into  the  elastic  tube.  The 
before,  and  it  tends,  as  a  matter  of  o 
or  pump  side  of  the  obstacle.  The  tu 
modal es  the  water  which  is  forced 
stroke  of  the  pump,  it  is  true,  senc 
between  the  strokes  the  swollen  and 
elasticity,  act  as  an  aid  to  the  pump 
force  the  accumulated  fluid  past  the  1 
in  the  rigid  tube  between  the  pump 
activity  in  the  elastic  tube,  due  to  th 
the  obstacle  to  the  flow,  and  to  its  w 
and  of  avoiding  distention  and  blocl 
conceive  of  the  elastic  reaction  of 
accumulated  fluid  will  be  made  to 
next  stroke  of  the  pump  occurs.  Let 
succeed  one  another  in  rapid  success! 
tube  is  powerful  enough  to  overcome 
of  fluid,  and  we  shall  arrive  at  a  st; 
will  the  obstacle  become  practically 
leaves  the  tube  as  enters  it,  but  the  f 
will  also  be  converted  into  a  continui 
This  latter  condition  of  matters  is 
tion  of  the  blood.  There  is  great  res 
of  the  heart.  Each  impulse  has  to  e 
elastic  in  itself,  as  we  have  seen  ;  bu 
of  the  heart  succeeds  a  second.  Hen 
heart's  side  before  that  propelled  b 
pletely  disposed  of.  Distention  and 
one  of  two  results  must  follow.  £i1 
must  collapse,  or  the  elasticity  of  tl 
being  perpetually  forced  will  acquire 
resistance,  and  to  propel  onward  tl 
each  stroke  of  the  heart  charged  the  1 
ing  of  the  rapid  work  of  the  heart  ai 
becomes  apparent.  The  otherwise  i 
verted  into  a  continuous  stream.  Tl 
distended  on  the  near  ride  of  the  ret 
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8o  treated,  discharge  themselveB  in  turn  onward,  and  at  a  rate  which 
eorre8pouds  to  that  with  which  the  force-pump  action  of  the  heart 
charges  them  from  behind.  And  so,  tracing  the  hydraulics  of  the  cir- 
caiation  through  its  phases  we  see,  firstly,  the  heart  over-distending  the 
elastic  arteries.  We  witness  the  arteries  emptying  themselves  into 
their  minute  continuations,  the  capillaries,  and  through  these  latter  into 
the  veins  or  return-vessels.  The  economy  is  witnessed  here  in  the  easy 
means  adapted  for  converting  without  complications  a  spasmodic  flow 
of  blood  into  a  continnons  stream  ;  insuring  also  that  the  amount  of 
of  bloo<l  which  flows  from  the  artericn  to  the  veins  during  the  heart's 
stroke  and  pause  exactly  equals  that  which  enters  the  circulation  at 
each  contraction  of  the  ventricle.  In  other  words,  the  tremendously 
high  pressure  of  the  arteries  of  our  bodies  saves  at  once  the  multipli- 
cation of  bodily  pumping-engines  and  conserves  the  force  of  the  heart 
itself. 

There  are  other  points  connected  with  the  circulation,  more  or  less 
intimately,  to  which  a  passing  allusion  may  be  made.  The  low-press- 
ure flow  of  blood  in  the  veins  upward  to  the  heart  from  the  lower 
parts  of  the  body  is  thus  favored  by  the  high  pressure  of  the  arterial 
system,  and  natural  economy  of  energy  is  thus  again  exemplified.  The 
arteries  seem  to  be  intent  on  the  work  of  getting  rid  of  their  contents 
through  the  capillaries  into  the  veins.  There  is  no  resistance,  in  fact, 
to  the  venous  flow  which  is  carried  on  at  low  pressure.  Again,  the 
ordinary  muscular  movements  of  the  body  are  utilized  in  the  economy 
of  life,  to  favor  the  return  of  the  venous  blood.  For  the  veins  are 
compressed  in  the  muscular  movements,  and,  as  they  are  provided  with 
valves  which  prevent  back-flow,  the  compression  can  act  in  one  way 
only — namely,  to  aid  the  upward  or  backward  return  of  blood  to  the 
heart's  right  side. 

The  overplus  of  the  blood  is  known  as  lymph,  and  is  gathered  from 
the  tissues  by  vessels  known  as  abaorbents  or  lymphatics.  These 
return  the  lymph  to  the  blood-current  for  future  use.  Nature  "gath- 
ers up  the  fragments "  here  as  elsewhere,  and  sees  that  the  lymph  or 
excess  of  the  blood-supply  is  once  more  garnered  into  the  vital  stream 
of  the  circulation.  If  we  ask  how  this  lymph-flow  is  maintained  from 
all  parts  of  the  body  toward  the  great  vein  in  the  neck  where  the 
Ijrtnph  joins  the  blood,  we  again  light  upon  the  question  of  high  press- 
ure in  one  side  of  matters  and  low  pressure  in  the  other  side.  All  the 
ordinary  movements  of  our  bodies  are  economically  pressed  by  Nature 
into  the  service  of  the  lymph-flow.  As  in  the  veins,  the  valves  of  the 
lymphatics  prevent  backward  movement,  and  as  in  the  veins  the  muscles 
compress  the  vessels,  and  common  movement  thus  assists  a  special  end. 
Even  the  motions  of  breathing  favor  the  return  of  the  lymph.  For, 
when  we  inspire,  the  pressure  in  the  great  veins  becomes  negative  in 
character,  and  lymph  is  thus  capable  of  being  sucked  into  the  circula- 
tion from  the  main  tube  or  duct  of  the  lymph-system.  When  we 
roL.  zxix.— 48 
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**  brantlie  oat,"  the  preas«ire  in  the  Urg« 
a  vftltre  guards  the  entmice,  which  in  i 
C4>D»equencc8  are  thus  prevented.  It  is 
Mumats  organs  known  as  lymph-bc»rt8 
tbwe  contractile  organs  assist  the  It 
tion.  It  therefore  becomes  of  interest 
of  existence,  the  mechanical  contriraiMM 
dergo  an  evolution  which  not  only  avoi' 
organs,  but  also  conserves  and  economii 
expenflcd  in  the  maintenance  of  life. 

The  futu.'lion  of  breathing  has  been 
coarse  of  the  foregoing  remarks,  and,  in 
paramount  duty  of  life,  we  find  additioi 
ture's  economics  in  higher  life  are  fro 
admirable  mechanical  contrivance.     Prii 
tion,  we  find  the  bony  elements  of  the 
of  certain  physical  qualities,  of  which 
chief,    llie  front  wall  of  the  chest  is  pn 
or  "  gristle."    The  "  costal  cartilages," 
Ijetween  the  upper  seven  ribs  and  the  "  i 
eighth,  ninth,  and  tenth  pairs  of  ribs  ahM 
ran  into  and  join  the  gristly  extremity  o 
last  two  pairs  of  ribs  (eleventh  and  t 
behind,  but  are  not  attached  in  front  at 
a  bony  cage,  possessed  of  high  elasticity, 
pressure  from  above,  downward  or  back 
the  chest  shows  this  quality  of  its  struct! 

If  we  study,  even  superficially,  the 
ing,  we  may  gain  an  idea  of  the  key-noU 
economy  of  force  is  concerned.  "  Breat 
the  nature  of  the  act  in  onr  individo 
trouble.  It  involves  a  largo  amount  of  h 
cular  trouble,  so  to  speak.  In  the  case 
gerate  the  effort  seen  in  normal  breathi 
preciate  still  more  exactly  the  ezpenditoi 
on  this  necessary  function  of  vitality, 
widely  different  matter.  We  let  the 
close  of  inspiration,  and,  without  an  effoi 
rest.  We  expend  force  in  "  breathing  ii 
in  "breathing  out."  The  former  is  a 
complex  series  of  muscles,  and  participat 
structures  connected  with  the  chest.  TI| 
takes,  even  to  the  common  understandii 
and  in  this  latter  supposition  we  peroeivi 
human  domain  is  again  subserved. 

Breathing,  then,  means  that  we  enla^ 
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oertain  mascles,  that  the  pressure  of  air  in  the  lunga  becomes  rednced 
ss  compared  with  that  outside,  and  that  in  consequence  air  rushes  into 
the  lungs  through  the  windpipe  until  an  equality  of  air-pressure  inside 
and  outside  the  lungs  is  produced.  This  is  the  act  which  is  accom- 
plished forcibly,  against  gravity,  and  hy  aid  of  very  considerable  mns- 
cular  power.  We  ar«  said  to  perform  no  less  than  twenty-one  foot- 
tons  of  work  by  means  of  our  respiratory  muscles  in  twenty-four  hours 
— tliat  is  to  say,  the  work  of  these  mascles,  extending  over  twenty- 
four  hours'  period,  if  gathered  into  one  huge  lift,  would  raise  twenty- 
one  tons  weight  one  foot  high. 

By  a  little  additional  muscular  labor  we  take  in  a  deep  breath,  still 
further  enlarge  the  chest,  and  inhale  an  additional  quantity  of  air. 
The  great  muscle  named  the  diaphragm  or  "  midriff,"  which  forms  the 
floor  of  the  chest,  is  the  chief  agent  involved  in  the  act  of  inspiration. 
It  descends,  while  the  ribs  are  elevated,  and,  as  the  chest  enlarges,  the 
inflow  of  air  takes  place.  The  lungs  themselves  are  highly  clastic  bod- 
ies. They  follow  the  movements  of  the  chest-walls,  and  thus  expand 
and  contract — they  suffer  dilatation  and  compression — as  the  chest-walls 
move  in  the  acts  of  respiration.  But,  when  ordinary  "  breathing  out"  is 
studied,  we  see  that  it  is  as  clearly  a  matter  of  recoil,  as  has  been  stated, 
M  "  breathing  in  "  is  a  matter  of  exertion.  Here  elastic  reaction  steps 
in  to  complete  the  full  act  of  breathing.  Nature  saves  her  energies 
and  husbands  her  strength  in  this  truly  physiological  division  of  labor. 
When  wc  inspire,  the  lung-substance,  elastic  in  itself,  is  put  on  the 
Btreteh  ;  the  cartilages  of  ribs  and  breast-bone  are  similarly  elevated 
and  expanded,  and  the  whole  chest  is,  so  to  speak,  forced  into  its  posi- 
tion of  unrest.  Then  comes  the  reaction.  The  muscles  of  inspiration 
cease  their  action  ;  they  relax,  and  the  elastic  lungs  recover  themselves 
aod  aid  in  forcing  out  the  air  they  contain.  So,  also,  when  the  rib- 
muscles  have  come  to  the  end  of  their  tether  in  elevating  these  bones, 
the  elastic  recoil  of  the  ribs  and  breast-bone  serves  to  diminish  the  ca- 
pacity of  the  chest,  and  to  further  expel  the  air  from  within  its  con- 
tained lungs.  Labored  or  excessive  breathing,  as  most  readers  know, 
calls  into  play  extra  help  from  muscles  not  ordinarily  used  in  natural 
respiration.  This  fact  takes  us  out  of  the  normal  way  of  life  into  the 
consideration  of  abnormal  or  diseased  states,  and  demonstrates  that 
the  economy  of  Nature  disappears  when  phases  of  morbid  action  fail 
to  be  observed.  In  natural  breathing,  however,  we  see  conservation 
once  more  in  the  easy  recoil  which  follows  the  muscular  labor  of  in- 
ti])iration.  The  physiology  of  a  sigh  and  its  relief  can  be  readily  ap- 
preciated on  the  basis  which  shows  how  the  easy  act  of  expiration 
is  c-orrclated  with  the  more  labored  action  and  duty  of  enlarging  the 
chest. 

A  ph.ise  of  Nature  which  is  by  no  means  foreign  to  the  foregoing 
illustration  of  the  conservation  of  power  in  the  human  body  is  pre- 
sented to  us  in  several  aspects  of  lower  life.     In  the  breathing  of  cer- 
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tain  animal  forms,  belonging  to  the  MoUu$ean  racex,  ve  may  difl^^^ 
equally  adniirublc  examples  of  economy  in  natural  work.     Among  tH 
cephalopoda  or  cuttle-fiahes  yic  observe  such  features.     Any  ooe  wbo 
has  seen  an  octopus  resting  in  its  tank  in  an  aqaarinm  mast  bare  hvvn 
struck  by  the  puffing  and  blowing  movements  of  the  sack-like  body, 
the  nature  of  which  excited  Victor  Hugo's  imaginative  powers  in 
"  Toilers  of  the  Sea."     The  octopus  is  seen  to  inspire  and  expire  w| 
great  regularity.     The  soft  body  expands  and  contracts  rhythmic 
enough  to  excite  a  natural  comparison  between  its  respiratory  acts  1 
our  own.     If  we  could  dye  the  water  so  that  our  eye  could  follow 
currents  which  the  octopus  inhales  and  exhales,  we  should  per 
that  at  each  inspiration  the  soft  body  expands,  and  w.itcr  is  drawn  1 
two  currents  into  the  neck-ojienings.     These  openings  lead  direc 
each  into  a  gill-chamber  of  the  animal.     Ilere,  inclosed  in  its  own 
ity,  we  iind  a  plume-like  gill.     In  its  nature,  this  structure  is  simpi) 
mesh-work  of  blood-vessels,  and  thus  comes  to  resemble  a  lung  in  i 
essential  features.     Impure  blood — that  is,  blood  laden  with  the  wa 
materials  of  the  octopus-body,  with  the  products  of  the  vital  wear  1 
tear — is  driven  into  the  gill  on  one  side.    Subjected  to  the  action  ' 
the  oxygen  gas  contained  in  the  water  breathed  in,  the  blood  is  pori^ 
ficd.     Its  waste  materials  are  given  forth  to  the  water,  and  it  is  passed 
onward  out  of  the  gill  on  its  way  to  the  heart  for  recirculation  throngb- 
out  the  cuttle-fish  frame. 

Breathing  in  oxygen  entangled  in  the  water  is,  therefore,  in  the 
case  of  the  cuttle-fish,  an  analogous  act  to  that  seen  in  higher  aniina^| 
which  inhale  oxygen  directly  from  the  air.  The  octopus,  howevfH 
performs  an  expiratory  act  likewise.  Placed  below  the  head  is  a  sh^| 
tube,  named  in  zoological  parlance  the  "  funnel."  When  cuttle-fish  ^| 
spiration  has  come  to  an  end,  expiration  begins.  The  body  contnM^| 
and  the  w.iter,  which  a  moment  before  was  drawn  into  the  gitl-€hi^| 
bers  by  the  neck-openings,  is  expelled  from  the  "funnel."  The  op^| 
ings  of  entrance  are  guarded  by  valves.  These  close  when  expirati^| 
begins,  and  the  water  has  no  choice  save  to  find  a  forcible  exit  by  t^| 
tube  just  named.  So  far,  in  octopus  existence  it  would  seem  as  thoi<^| 
there  was  no  economy  of  power  exhibited  in  the.act  of  breathing.  Mi^| 
cular  action  expands  the  soft  body,  and  muscular  force  contt^^^f 
There  is  exhibited  here  a  plain  difference  between  the  octopus  ^^^^| 
higher  vertebrate.  ^^^| 

But  the  story  of  cuttle-fish   economy  is  not   ycf   ■  :.->9^Tn 

moment  more  and  your  octopus,  which  sat  crouched  ii  aomii 

the  tank,  is  seen  to  wing  its  way  through  the  water.  It  skims  Hk^| 
living  rocket  through  the  clear  medium  in  which  it  lives,  as  if  impcllV 
by  some  marvelous  and  invisible  agency.  TTie  secret  of  this  flight  it 
the  solution  of  cuttle-fish  economy  and  reserve  force.  So  long^^^l 
resting-mood  prevails,  the  water  used  in  breathing  is  ejected  nHH|P 
or  at  least  without  any  marked  display  of  force.    Bat  «rh«n  loGOmo- 
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tion  hna  to  be  subserved,  and  when  the  cuttle-fish  desires  to  swim,  it 
propels  itself  through  the  water  by  aid  of  a  veritable  hydraulic  en- 
gine. The  effete  water  from  the  gills  is  ejected  with  force  from  the 
funnel,  and  by  the  reaction  of  this  jet  d'eau  upon  the  surrounding 
medium  the  animal  is  enabled  to  execute  its  aquatic  flights.  Economy 
of  a  very  rigid  order  is  illustrated  clearly  enough  in  octopod  existence. 
The  otherwise  useless  "  breath  "  of  the  animal  becomes  converted  into 
a  means  of  locomotion. 

A  still  closer  parallel  to  the  human  chest-recoil,  perchance,  may  be 
found  in  the  case  of  certain  poor  relations  of  the  octopus.  These 
lower  forms  are  the  mussels,  oysters,  cockles,  clams,  and  other  bivalve 
ghell-fish  which  frequent  our  own  and  other  coasts  of  the  world.  In- 
cased in  its  shell,  a  mussel  or  oyster,  all  headless  as  it  is,  and  possess*  | 
ing  in  its  way  a  Btrictly  "  local  habitation,"  in  that  it  is  a  fixture  of  the 
coast  or  sea-depth,  presents  us  with  the  type  of  an  apparently  vegeta- 
tive life.  But  there  is  abundant  activity  illustrated  within  the  mussel 
or  oyster  shell.  There  are  millions  of  minute  living  threads — the  cilia 
of  the  naturalist — perpetually  waving  to  and  fro  as  they  crowd  the 
surface  of  the  gills.  These  cilia,  acting  like  so  many  microscopic 
brooms,  draw  in  the  currents  of  water  necessary  for  food  and  breath- 
ing, while  the  same  incessant  movement  which  draws  in  the  fresh 
water  circulates  it  over  the  gills,  and  in  turn  sweeps  it  out  as  wastSj 
material  from  the  shell.  The  oyster  implanted  in  its  bed,  or  the  mu»> 
sel  attached  by  its  "  byssus  "  or  "  beard  "  to  the  rock,  exhibits  a  half- 
open  condition  of  the  shell  as  its  normal  state.  The  animal  lives — as 
may  be  seen  on  looking  at  a  tub  of  oysters  as  they  lie  amid  their  na- 
tive element — with  the  shell  unclosed  for  purposes  of  nutrition  and 
breathing.  If,  however,  we  tap  the  living  oyster  or  mussel  ever  so 
lightly,  we  find  the  shell  to  close  with  a  snap  that  renders  the  per- 
suasion of  the  oyster-knife  necessary  for  its  forcible  unclosure.  In 
such  a  case  the  animal's  senses,  warned  of  possible  danger  by  the  tap 
on  the  shell,  communicate  to  its  muscular  system  a  nervous  command, 
resulting  in  a  movement  which,  as  regards  the  oyster,  reminds  one  of 
nothing  so  forcibly  as  the  cry  and  action  of  "shutters  up  "in  a  Scotch 
tmiversity  town  when  snow-balling  begins. 

The  muscular  system  of  these  shell-fish  is  disposed  in  simple  fash- 
ion. Look  at  the  inside  of  an  oyster-shell,  and  note  the  thumb-like 
impression  you  sec  occupying  a  nearly  central  position.  This  is  the 
mark  of  the  "  adductor  "  muscle  of  the  oyster,  or  that  which  draws  the 
shells  together.  The  secret  of  successful  oyster-opening  is  simply  the 
knowledge,  acquired  by  much  practice,  of  bitting  the  exact  position  of 
the  "  adductor  "  muscle,  and  of  dividing  its  fibers  with  the  knife.  The 
enormous  power  of  this  muscle  to  keep  the  valves  in  apposition  can  be 
appreciated  most  readily,  perhaps,  by  the  amateur  "  opener  "  of  these 
bivalves.  In  the  mussel  there  arc  two  such  "adductors,"  one  at  either 
extremity  of  the  shell,  and  we  oote  the  impressions  which  these  struct- 


6/8 


THE  POPULAR  SCIENCE  MONTHLY, 


ures  leave  on  the  ebcirs  interior.     The  luti   :  j|  has  thus  a  dod 

hold-fast,  wbereaa  the  oyster  has  but  a  xii;  If  tl>e  fiinctioti  of 

these  structures  is  thus  concerned  with  the  cl6tx(rt  aspect  of  bivaln 
life,  how,  it  may  be  asked,  is  the  opening  of  the  shell  provided  for? 
This  is  exactly  the  point  to  which  Nature  directs  her  energies  in 
arranging  her  econoinical  disposition  of  the  oyster  or  niassel  con&tito> 
tion.  We  have  seen  that  the  natural  and  persistent  state  of  oj&ter- 
life  is  a  condition  of  nnclosure,  while  the  opposite  action  of  sbottiDg 
the  shell  is  only  a  transitory  and  infrequent  phase  of  biralrc  eristci 
at  the  best.  There  is  afforded  a  chance  for  the  exercise  of  inecfaan* 
expediency  in  making  the  open  state  of  the  shell  a  matter  of  ease,  and 
one  carried  out  without  effort  or  exercise  of  energy.  And  bo  is  it 
contrived. 

Suppose  that,  placing  two  oyster-shells  in  their  natural  position, 
we  insert  a  piece  of  India-rubber  between  the  valves  at  the  point 
where  they  are  hinged  together.  If  we  now  forcibly  close  the  sbdli 
by  pressure,  the  India-rubber  is  compressed.     When  we  -  '» 

pressure  of  our  fingers,  the  elasticity  and  recoil  of  the  Ii  ,     >r 

forces  the  valves  apart.     In  such  a  fashion,  then,  does  Nature  provid* 
for  the  constant  maintenance  of  the  unclosed  condition.      "" 
ments"  of  the  shell  are  natural  elastic  pads  existing  nt  the  < 
By  their  elasticity  they  keep  the  valves  unclosed.     There  is  no  strain 
involved  in   the  action,  which  is  a  merely  mechanical  one,  after  all. 
But  when  the  more  infrequent  act  of  closure  has  to  be  piTformed. 
then  muscular  energy  requires  to  be  displayed.      The  quick  snap  of 
the  valves  reminds  us  that  muscular  exertion,  even  if  necessitating  vit^^ 
wear  and  tear,  has  its  corresponding  advontage  in  the  rapidity  afl^l 
effectiveness  with  which  it  provides  for  protection  against  the  «» 
trance  of  disagreeable  or  noxious  elements  into  the  internal  arniiif>*- 
ments  of  oyster  or  mussel  life.      There  is  illustrated  here  a  clear  nv- 
ing  of  life-force,  and  a  persistent  system  of  vital  economics  in  the  sub- 
stitution of  a  mechanical  for  a  muscular  strain  where  the  maintenance 
of  the  open  state  of  the  shell  is  concerned. 

Returning  to  the  human  domain  for  a  final  glance  at  oar  subject, 
there  are  found  in  the  spheres  of  digestive  nervous  actions  manr  fa«t» 
and  examples  proving  the  exercise  of  a  constant  Cf  ill 

of  our  life.     The  digestive  duty  may  be  defined  a  hj 

food  is  converted  into  a  fluid  capable,  when  added  to  the  blood,  of 
repairing  and  replenishing  that  fluid.  To  this  end,  as  is  well  knows, 
the  nutriment  has  to  pass  along  the  tube  known  as  the  digestire  m- 
tern,  and  to  be  subjected  to  the  chemical  action  of  the  various  flui'lt 
or  secretions  which  are  poured  upon  it  in  the  course  of  its  transit.  In 
the  stomach,  for  example,  certain  important  food-prinoiple« — tboae  of 
nitrogenous  kind — are  first  selected  as  it  were  from  the  notrinffiU, 
chemically  altered  by  the  gastric  juice,  and  rendered  capable  of  b«ng 
absorbed  into  the  system.     Instead  of  waiting  for  a  lengtbnwd  ptfkd 
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for  the  arrival  of  thia  important  part  of  its  commissariat,  the  body 
receives  Bucb  food-demeDts  Boon  after  digestion  begins.  The  fats, 
starofaea,  and  sugars  are,  on  the  contrary,  passed  onward  to  be  di- 
gested in  the  intestine.  They  become  available  for  nutrition  only 
after  several  hours  of  digestive  work.  The  principle  of  "  small  prof- 
its and  quick  returns  " — itself  an  economical  and  commercially  satis- 
factory mode  of  doing  business — is  illustrated  in  the  digestive  trans- 
actions of  the  body.  That  which  is  urgently  required  for  the  frame 
is  quickly  supplied,  while  the  (in  one  sense)  less  important  foods  are 
left  for  later  absorption. 
^^^  In  thia  economical  work  the  liver  plays  an  important  part.  Long 
^^Hgo  in  physiological  history  that  organ  was  regarded  simply  as  a  bile- 
making  machine.  The  bile,  thrown  upon  the  food  just  after  it  leaves 
the  stomach,  was  regarded  as  an  all-important  digestive  fluid.  To-day 
we  have  entered  upon  entirely  new  ideas  of  the  liver's  work.  As  Dr. 
Brunton  has  aptly  put  it,  the  liver  is  no  more  to  be  regarded  as  a  mere 
bile-maker  than  the  sole  use  of  an  Atlantic  liner  is  to  be  found  in  the 
manufacture  and  display  of  the  water-jets  which  issue  from  the  sides 
of  the  ship  as  the  waste  products  of  her  engine- work.  The  liver  is 
really  a  physiological  constable  placed  at  the  entrance  of  the  blood- 
circulation.  Into  it  are  swept  digested  matters.  These  are  further 
elaborated  and  changed  so  as  perfectly  to  fit  them  for  entrance  into 
the  blood.  When  the  functions  of  the  liver  are  suppressed  or  rendered 
inactive,  elements  of  deleterious  kind  are  apparently  allowed  to  enter 
the  circulation,  and  thus  produce  all  the  symptoms  of  the  body  pobon- 
ing  itself.  This  being  so,  we  begin  to  see  that  the  bile  is  really  a  mere 
by-re«ult  of  the  liver's  work,  as  the  condensed  water  of  the  steamer  is 
the  consequence  of  the  real  function  of  the  vessel.  Bile  is  a  waste 
product-,  and  as  such  it  is  discharged  into  the  intestine  and  thus  ex- 
creted. 

But  natural  economics  rule  life's  actions  here  as  elsewhere.  For 
the  apparently  useless  bile.  Nature  finds  a  use.  It  is  discharged  upon 
the  food,  and  mingles  with  the  half-digested  nutriment.  It  has  come 
to  exercise  a  digestive  or  dissolving  action  upon  fats,  a  function  aptly 
illustrated  by  the  household  use  of  the  "  ox-gall "  to  remove  grease- 
stains  in  the  house-cleaning  periods  of  human  existence.  Moreover, 
the  bile  would  appear  to  aid  in  promoting  the  muscular  contractions 
of  the  intestine,  and  in  thus  expediting  digestive  action.  It  may  pos- 
sess other  duties  still  ;  but  enough  has  been  said  to  show  that  the 
economy  which  rules  living  functions  is  probably  nowhere  better  illus- 
trated than  in  the  utilization  of  bile,  as  a  waste  product,  in  the  normal 
discharge  of  the  digestive  act. 

Turning,  lastly,  to  the  nervous  system  and  its  work,  we  may  find 
exemplified  equally  manifest  phases  of  economical  action.  When  we 
reflect  upon  the  fact  that  higher  life  is  a  tremendously  complex  mat- 
ter in  its  nervous  and  mental  phases  alone,  we  may  well  be  tempted  to 
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wonder  that  we  really  find  time  for  all  the  acts  involved  in  the  < 
cite  of  even  our  ordinary  work.  The  condition  of  the  brain  and  dc 
ouB  apparatus  at  large  might  at  first  sight  appear  to  rcpr«?i<CDt  that  of 
an  overworked  signal-box  at  an  important  railway  junction.  Qdm- 
tioDS  of  commissariat,  of  tbreat«ning  danger,  of  demands  for  infonnir 
tion,  of  difficulties  to  be  cleared  away,  are  perpetually  p^t^' 
themselves  to  the  nervous  apparatus  for  solution.  Yet  it  ix  ; 
that  many  complex  acts,  the  knowledge  of  which  costs  ns  a  deal  o( 
trouble  to  acquire  in  early  life,  are  not  only  performed  correctly  in  the 
absence  of  ail  that  we  may  name  conscious  thought  or  attention,  bat 
are  discharged  the  more  efficiently  because  they  are  so  uithinkinglT 
performed.  What  we  term  "  automatic  "  action  in  human  and  in  lower 
animal  life  is  only  another  name  for  an  economical  dispensatioa  of 
bodily  work  and  of  the  time  that  work  demands  for  its  |>erform8Df«. 
Reading  and  writing  do  not  "  come  by  nature,"  but  require  to  be  tangbt, 
and  from  the  "  A-B-C"  stage  of  the  one,  the  "potbooks-and-hangers" 
stage  of  the  other,  both  demanding  thought  and  cire,  wc  work  our  w»y 
slowly  upward  to  a  phase  when  we  neither  need  to  think  about  our 
"  p's"  and  "q's"  in  writing  or  our  syllables  or  sounds  in  reading.  In 
other  words,  the  intellectual  operations  of  early  life  have  become  th« 
"  automatic  acts  "  of  adult  existence.  The  immense  saving  of  nerrc- 
power — or  at  least  of  the  highest  powers  we  may  collectively  name 
"  thought  " — involved  in  such  an  arrangement  may  readily  be  under- 
stood. We  have  not  even  to  waste  brain-work  in  the  conduct  of  our 
steps  in  walking.  We  avoid  our  neighbors  and  the  lamp-posts  without 
concerning  ourselves  about  either.  How  large  a  part  of  our  life  ii 
automatically  ordered,  a  superficial  glance  at  the  history  of  the  oerr* 
ous  system  will  disclose.  The  digestion  of  food,  the  circulation  of  tbe 
•  blood,  breathing,  and  many  other  functions  on  the  due  performaixe 
and  nervous  regulation  of  which  the  continuity  of  life  depends,  u* 
all  discharged  in  this  automatic  manner. 

There  is  implied  herein  a  large  saving  of  that  vital  wear  and  tear 
of  which  we  have  already  spoken.  Life  would  indeed  be  far  too  short 
for  the  safe  and  satisfactory  discharge  of  the  duties  of  even  the  bimi- 
blest  life — to  say  nothing  of  the  performance  of  merely  physical  daiica 
of  existence — had  we  to  "m.irk,  learn,  and  inwardly  digest"  every  act 
in  our  daily  round  of  labor.  We  may  grumble  as  we  picsse  it  o»*i^ 
work,  and  criticise  rightly  the  evil  effects  of  overstrain  ;  but  wetbottid 
also  bear  in  mind  that  the  nature  we  own  bos  saved  us  many  »  worry 
and  many  a  pang  by  the  exercise  of  that  system  of  rigid  economy  wkicb 
is  traceable,  in  one  form  or  another,  in  well-nigh  every  phase  of  tbe 
life  oniversaL — Longman^*  Magazine, 
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THE  NATUEE  OF  PLEASURE  AND  PAIN. 

Br  ALFRED  FODILLEE. 

>LATO  and  Aristotle  have  well  said  that  neither  pure  pleasure  nor 
unqualified  displeasure  exists  in  man.  Both  feelings  are  mixed 
in  unequal  proportions  by  the  subtile  art  of  Nature,  and. the  definite 
impression  on  our  consciousness  is  a  resultant  in  which  one  or  the 
other  of  the  elements  predominates.  The  complexity  of  all  emotion 
may  be  deduced  from  the  two  dominant  conceptions  of  modem  physi- 
ology. One  of  them  is  that  our  bodies  are  in  reality  societies  of  cells, 
each  of  which  has  its  own  peculiar  activity,  and  which  contend  with 
one  another  for  existence.  Among  the  lower  .inimals  each  part  of  the 
organism  appears  to  enjoy  or  suffer  on  its  own  account,  as  is  exempli- 
fied when  u  worm  is  cut  in  two.  Among  the  higher  animals  a  selec- 
tion and  final  fusion  of  the  impressions  takes  place,  centering  in  the 
brain. 

The  rudiments  of  agreeable  and  disagreeable  feeling  probably  issue 
from  all  the  parts,  and  are  re-echoed  in  the  general  consciousness  in 
such  a  manner  as  to  communicate  to  it  a  timbre  of  pleasure  or  pain, 
according  to  which  elements  prevail.  Our  pains  and  pleasures  would 
thus  be  a  kind  of  summary  of  the  elementary  affections  of  a  myriad  of 
cells,  and  our  individual  comfort  or  discomfort  a  collective  and  social 
comfort  or  discomfort.  The  doctrine  of  evolution,  and  of  the  accu- 
mulative effects  of  heredity  in  the  individual,  also  confirms  this  view 
of  the  collective  character  of  our  sensibility.  Not  only  the  present, 
but  the  past  also,  resounds  in  us  ;  our  feelings,  even  apparently  the 
most  novel  ones,  comprise  the  unconscious  recollection  and  echo  of  the 
experiences  of  a  whole  series  of  ancestors. 

Mr.  Spencer  remarks  that  the  sight  of  a  landscape  excites  within 

certain  deep  but  now  Tague  combinations  of  states  of  feeling 
^hich  were  organized  in  the  race  during  barbarous  times,  when  its 
pleasurable  activities  were  chiefly  among  the  woods  and  waters,  Mr. 
Schneider,  in  his  "  Freud  und  Leid  des  Menschengeschlechts,"  inquir- 
ing why  the  contemplation  of  a  sunset  gives  us  an  impression  of  calm 
and  peace,  says  :  "  There  is  but  one  answer  :  Because  for  unnumbered 
generations  the  view  of  the  setting  sun  has  been  associated  with  the 
end  of  the  day's  work  and  a  feeling  of  rest  and  satisfaction."  This  is 
saying  too  much,  for  the  intrinsic  effects  of  the  colors  and  the  fresh- 
ness of  the  evening  air,  and  our  personal  recollections,  have  much  to 
do  with  these  emotions.  But  it  is  safe  to  a.s8ume  that  the  calm  which 
the  hours  of  repose  have  brought  to  the  human  race  for  centuries  is 
reflected  in  us  at  the  evening  hour. 

The  study  of  pleasure  and  pain  is  thus  analogous  in  complication 
and  difficulty  with  social  ssience,  in  which  mutual  actions  and  reac* 
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tions  seonj,  by  virtue  of  their  variety  and  multiplicity,  to  escaf>e^^B 
grasp  of  calculation.  It  ia  not  a  matter  of  surprise  that  pbilosop^| 
are  at  variauoe  respecting  the  nature  of  these  affections.  Tberv  il 
hardly  a  more  interesting  question  before  investigators  than  that  of 
their  origin  and  their  oQice  as  motive  powers  in  universal  evolutioo. 
We  propose  here  to  examine  into  what  is  true  and  what  is  incompletr 
in  the  explanations  of  these  matters  that  have  hei^n  borrowed  from  llic 
doctrine  of  natural  selection. 

We  can  not  fail  to  apply  the  biological  doctrine  of  ■'  v.< 

pleasure  and  pain.     Mr.  Schneider  goes  to  it  for  the  inni-  i  of 

our  joys  and  sufferings.  Not  only  is  there  a  connection  between 
pleasure  and  the  increase  of  vitality,  but  tliis  connection  is  impen- 
lively  established  as  a  necessity  of  evolution.  Pleasure,  according  to 
Mr.  Spencer,  is  a  feeling  whicb  we  seek  to  bring  into  consciousocM 
and  retain  there,  and  pain  is  a  feeling  which  we  seek  to  get  out  of  eon- 
Bciousness  and  to  keep  out.  If  we  could  imagine  beings  to  have  ever 
been  creat«d  by  any  sport  of  Nature,  whose  pleasure  was  connected 
with  injurious  actions  and  their  pains  with  useful  ones,  they  roust  have 
died  out  speedily  by  virtue  of  the  vice  in  their  constitutions.  Accord- 
ing to  Darwin's  principles,  the  essential  condition  of  the  developniMit 
of  life  through  ages  is  that  agreeable  acts  be  also,  on  the  whole,  fa- 
vorable to  development.     This  is  a  mechanical  necessity. 

Mr.  Schneider  is  so  confident  of  the  accuracy  of  the  natural  mech- 
anism, at  least  for  the  generality  of  oases,  that  he  is  almost  ready  to 
believe  that  Nature  is  never  mistaken  when  abandoned  to  herself. 
"  In  the  normal  condition,"  he  says,  "  the  feelings  always  tend  to  their 
true  end ;  errors  originate  only  in  the  morbid  conditions  ingrafted 
upon  Nature  by  civilization.  With  the  natural  and  healthy  man  thr 
feelings  are  healthy,  so  that  with  every  thought  is  associau-d  a  fe«litig 
of  corresponding  and  suitable  intensity."  Abnormal  relations  appear 
chiefly  among  cultivated  men,  particularly  among  those  who  are  dis- 
eased by  their  own  fault  or  by  that  of  their  ancestors.  "  The  pM- 
sions  have  much  less  spread  in  the  healthy  and  simple  populations  of 
the  country  than  among  the  very  artificially  trained  inhabitant*  of  the 
large  cities.  Practical  right  and  good  cjpnduct  are  much  more  depend- 
ent on  health  of  the  body  than  on  health  of  the  mind." 

The  exaggerations  of  the  Darwini-in  theory  begin,  in  our  opinion, 
at  this  point.  A  mechanism  of  pleasures  useful  to  life,  once  produced, 
is,  without  doubt,  transmitted  by  heredity  and  becomes  almost  infal- 
lible in  the  lower  species ;  but  no  infallibility  can  be  found  in  tki 
higher  animals,  not  even  in  those  that  have  the  nirn»  nana  in  MftrijH 
eano  ;  for,  the  more  the  organs  become  complicated,  the  more  dofliV 
purely  mechanical  selection  become  difficnlt  for  them.  An  idio  or  as- 
intelligent  man,  for  example,  is  not  hope!espl>  "  1  to  death  by 
the  justice  of  universal  mechanism,  for  he  li  <\  on©  w»y  of 
escape.    If  one  faculty  is  under  restraint,  another  one  cian  com«  to 
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belp.  Moreover,  mocbanical  adaptation  to  the  modiura  becomes  a 
matter  of  more  difficulty  as  we  ascend  in  tbe  scale  of  beings  ;  and  from 
tbis  arise  many  anomalies.  Individuals  retain  tastes  whicb  were  for- 
merly favorable,  but  are  now  useless  or  injurious,  as  the  passion  for 
banting  and  tbe  warlike  disposition,  wbicb  are,  according  to  Mr. 
Spencer,  relics  of  savage  instincts.  Other  anomalies  arise  in  conse- 
quence of  an  antagonism  between  tbe  individual  and  the  species,  as 
when  the  lower  animals  destroy  themselves  by  divbion  to  make  new 
beings,  and  some  of  a  higher  grade  die  immediately  after  performing 
tbe  act  of  reproduction.  Mechanical  selection  is  likewise  incompetent 
to  give  an  explanation  of  the  origin  of  pleasure  and  pain,  and  to  throw 
light  on  their  primitive  connection  with  life.  We  believe  that  there 
is  a  close  and  strong  bond  between  these  affections  of  life,  independ- 
ent of  natural  selection,  whicb  modifies  and  perfects  the  connection, 
but  does  not  create  it,  and  that  wo  can  find  tbe  reason  of  tbis  connec- 
tion by  inquiring  of  physiology  and  psychology. 

I^t  ns  inqaire,  first,  what  physiology  can  teach  us  about  it.  In 
previous  investigations  in  tbis  direction  we  have  reasoned  too  much 
from  complex  organisms  already  developed.  The  thing  we  ought  to 
learn  is  what,  in  a  cell  or  a  nerve,  arouses  tbe  rudiment  of  pleasure  or 
of  pain,  to  be  extended  ultimately  to  the  whole  of  the  living  body. 
Tbe  nervous  elements  are  constantly  tbe  scene  of  a  double  chemical 
labor  ;  a  "  negative  "  work  of  reparation,  consisting  in  the  formation 
of  very  complex  albuminoid  compounds  ;  and  a  "  positive "  one  of 
expenditure,  consisting  in  the  reduction  of  these  compounds  to  more 
simple  ones.  In  the  state  of  repose,  these  two  molecular  labors  are 
performed  simultaneously,  and  are  nearly  in  equilibrium.  In  that  case 
we  are  conscious  simply  of  a  condition  of  vital  calm  and  evenness, 
with  which  is  connected  a  vague  feeling  of  rest  and  comfort.  An  ex- 
ternal agent,  a  sound,  a  light,  or  a  shock,  comes  to  excite  a  nerve  ;  the 
interruption  of  the  equilibrium  produces  a  movement  of  nervous  ex- 
penditure, and  tbis  excites  a  simultaneous  movement  of  reparation — 
just  as  water  flowing  out  of  a  siphon-tube  calls  up  into  its  place  water 
which  rises.  These  two  labors  are  equally  necessary  to  life,  and  must 
be  suitably  proportione«i  to  ope  another  for  life  to  subsist.  Nervous 
reparation,  whicb  accumulates  force,  always  b.is  for  its  result  and 
object  exercise,  which  expends  force.  In  natural  selection,  the  animal 
can  not  be  satisfied  witli  repairing  bis  nervous  system  ;  he  must  put  it 
to  use,  to  seek  food  and  defend  himself  ;  bo  must  expend,  to  preserve. 
Tbis  being  so,  can  we  assume,  as  L6on  Dumont  does  (  "Tbeorie  soien- 
tifique  de  la  sensibilite  " ),  that  the  accumulation  of  force,  its  "  storage 
in  the  nerve,"  is  tbe  only  cause  of  pleasure  ?  Every  nervous  action, 
■ays  this  author,  is  an  expenditure  of  force.  How  can  expenditure, 
which  is  a  loss,  produce  pleasure,  the  cause  of  which,  on  tbe  other 
band,  ia  sought  in  augmentation  of  force  ?  Tbis  view  arises  from  an 
imperfect  oonception  of  tbe  relation  of  tbe  two  molecular  labors.     Tbe 
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visible  labor  of  expenditure  in  walking,  opeakiog,  looldng,  hea 
etc.,  is  doubtless,  for  the  instant,  a  loss  of  motive  force  ;  bat  then 
we  have  just  seen,  there  is  in  an  adequately  fed  organism  reparation 
of  the  nerve  by  nourishment  in  the  measure  that  it  is  worn  away  by 
exercise.  Simple  rest  is  also  a  sufficient  condition  of  reparatioii. 
There  is,  therefore,  no  absolutely  definitive  loss.  Furibermore,  ex«« 
cise  produces  skill  in  reducing  resistances  and  obstacles  ;  and,  when  it 
is  moderate  and  agreeable,  it  increases  and  feeds  the  organ  insteftd  of 
enfeebling  it.  Want  of  use,  on  the  other  hand,  produces  atrophy  of 
an  organ.  Thus,  normal  exercise,  expenditure  proportioned  tu  ibe 
force,  is  a  necessary  condition  of  reparation,  conservation,  and  prog- 
ress.  Natural  selection  is  therefore  a  law  of  work,  of  incessant  ex- 
penditure J  but  the  action  fortifies,  and  the  expenditure  cnrichcn, 
lliis  means  that  life  supposes  incessant  recomposition  and  decompo- 
sition, and  consequently  movements  of  disintegration  aa  well  as  of  in- 
tegration. To  feel  life  is  to  have  an  obscure  perception  of  all  tbt 
vital  movements  ;  to  enjoy  or  suffer  is  to  feel  one's  self  living  more  or 
living  less.  The  more  intense  the  decomposition  with  an  equally  in- 
tense  recomposition,  the  more  precipitous  is  the  vital  movement,  and 
the  more  we  feel.  It  is  not,  therefore,  to  adopt  the  language  of  me- 
chanics, the  potential  force,  but  its  transformation  into  living  for« 
and  into  movement,  that  causes  pleasure — provided  the  expenditare 
does  not  exceed  the  reparation  necessary  for  the  survival  of  the  indi- 
vidual and  the  species. 

Experiment  confirms  the  deductions  which  are  drawn  from  the 
laws  of  natural  selection  and  of  the  struggle  for  life.  Every  nomal 
and  proportioned  action  of  a  well-fed  nerve  causes  enjoyment ;  and 
the  pleasure  increases  with  the  force  of  the  stimulant  to  the  point 
where  the  stimulation  and  the  expenditare  which  it  involres  exceed 
the  compensatory  labor  of  reparation.  Pain  is  due  to  the  exhaoMion, 
or  the  destruction,  or  the  rupture,  of  the  sensitive  tissue  ;  disordu* 
which  if  prolonged  would  induce  the  death  of  the  individu.\l  or  of  bis 
posterity.  The  proportionate  or  disproportionate  exercise  of  a  particu- 
lar nerve  thus  extends  its  effect,  by  diffusion  and  sympathy,  so  that  it 
makes  itself  felt  by  the  whole  of  the  nervous  system,  and  consequent- 
ly of  the  organism.  Hence,  in  the  struggle  for  existence,  four  situa- 
tions are  possible  when  considered  as  to  the  relation  of  the  exjtended 
to  the  accumulated  energy,  of  the  l.ibor  produced  to  the  nutrition  :  !• 
An  excess  of  acquisition  with  insufficient  expenditure  producer  th« 
negative  pain  of  want — the  well-fed  child  suffers  from  immohilitr. 
2.  An  increase  of  expenditure  succeeding  an  incre.ise  of  nutrition  pro- 
duces the  positive  pleasure  of  exercise — the  child  takes  delight  in 
running,  jumping,  and  playing.  3.  An  increase  of  expenditare  with 
insufficient  rep.aration  produces  fatigue  and  positive  pain — a  too  faat 
or  too  long  race  brings  on  wearinexs.  4.  Absence  of  expenditure  aflj^ 
exhaustion  produces  the  negative  pleasure  of  rest.  fl 
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It  appears  to  us  that,  by  a  psychological  interpretation  of  physio- 
logical facts,  these  laws  can  be  reduced  to  one  superior  and  really 
primitive  law.  Some  have  sought  the  meaning  of  the  law  of  propor- 
tion, which  demands  that  the  positive  labor  of  exercise  bear  a  just 
relation  with  the  negative  labor  of  reparation,  in  the  theory  of  a  just 
mean,  or  a  kind  of  golden  mediocrity,  by  which  the  fundamental  law 
of  sensibility  would  be  equilibrium,  not  action  pure  and  simple.  This 
is  confounding  the  limit  of  a  thing  with  its  essence.  Moderation,  in 
itself,  is  not  pleasure,  nor  the  primitive  law  of  life.  It  is  a  necessity 
which  life  encounters  and  submits  to  according  to  the  needs  of  the 
organism.  The  true  primary  law  is  that  pleasure  is  connected  with 
the  most  intense  possible  activity  ;  and  this  is,  besides,  the  true  con- 
dition of  superiority  in  the  struggle  for  existence.  For  this  reason,  if 
the  increase  of  the  activity  or  of  the  exercised  function  does  not  ex- 
ceed the  reserve  of  forces  and  wear  npon  the  organ,  the  pleasure  in- 
creases with  the  activity,  without  regard  to  moderation.  If  excess  of 
muscalar  motion  produces  pain,  it  is  because,  not  proportioning  our 
actions  to  the  strength  of  our  organs,  we  wear  upon  them.  The  sup- 
posed increase  of  activity  is  then  really  a  diminution. 

Another  problem  is  met  in  seeking  the  reason  for  the  necessity  of 
a  change  of  action,  for  which  contemporary  psychologists,  like  Mr. 
Bain  and  Mr.  Sully,  have  propounded  the  law  of  contrast  as  opposed 
to  the  laws  of  stimulation  and  moderation.  It  is  in  reality,  however, 
derivable  from  the  same  principle  as  the  other  law.  Change  in  action 
is  only  a  means  of  assuring  continued  intensity  of  action.  It  makes 
other  nerves  to  work  while  the  former  ones  rest,  and,  effecting  a  sepa- 
ration of  the  nerves  after  this  manner,  augments  the  vital  power. 

I'o  enjoy  is,  then,  to  act  as  much  as  possible  with  the  greatest 
intensity,  independence,  and  liberty.  Activity,  by  itself,  goes  on  infi- 
nitely. It  moderates  itself  only  by  necessity  and  constraint,  only  to 
have  afterward  to  moderate  itself  less,  and  to  deploy  itself  beyond  all 
the  limits  successively  erected  before  it. 

It  might  say,  with  Faust :  "  If  ever  I  stretch  myself,  calm  and  com- 
posed, upon  a  couch,  be  then  at  once  an  end  of  me.  If  thou  canst  ever 
flatteringly  delude  me  into  being  pleased  with  myself — if  thou  canst 
cheat  me  into  enjoyment — be  that  day  my  last.  If  I  ever  say  to  the 
passing  moment,  '  Stay,  thou  art  so  fair  I '  then  mayst  thou  cast  me 
into  chains  ;  then  I  will  readily  perish  ;  then  may  the  death-bell  toll ; 
.  .  .  the  clock  may  stand,  the  index  band-may  fall ;  be  time  a  thing 
no  more  for  me." 

Activity  changes,  therefore,  only  to  maintain  itself,  to  adapt  itself 
progressively  to  the  medium  which  changes,  to  increase  its  conquests 
without  losing  its  acquisitions.  In  the  evolution  of  species,  this  ex- 
pansion of  activity  has  always  been  a  condition  of  survival  and  of 
superiority  over  other  species. 

Some  authors  have  maintained  that  the  final  intensity  of  the  action 
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and  its  victory  in  the  struggle  for  life  are  connfoted  «-ith  tlie  hnrti? 
quantity  of  nen'ous  excitation,  independently  of  its  quality.  But  thj« 
Tiew  involves  difficulties.  How,  for  example,  can  we  explain  the  fsiet 
that  some  Bounds  and  Bomo  odors  nr     '  '  loin  all  t!  i'm? 

Again,  fix  your  eyes  upon  a  moil  .J  white  ~  yon 

will  feel  neither  fatigue  nor  displeasure,  but  you  will  also  expcnencr 
only  a  weak  positive  pleasure,  iJnbstitute  a  blue  surface  for  the  while 
one.  The  blue  ray,  which  was  previously  present  in  the  white  lijjht 
as  one  of  its  constituent  elements,  is  now  offered  separately  to  yonr 
eye,  with  the  other  raya  eliminated,  and  your  pleasure  is  increased. 
The  increase  of  pleasure  can  not  be  due  to  an  increase  of  stimalns,  for 
the  physical  stimulus  has  been  in  fact  diminished  by  tb'-  v  of 

light  that  has  been  eliminated.     Yonr  pleasure  is  no  n  roi 

diminution  of  fatigue,  for  there  was  nothing  fatigning  about  the 
white.  The  agreeable  nature  of  the  blue  is  therefore  associated  with 
the  mode  rather  than  with  the  degree  of  nervons  action.  An  effect  of 
heredity  and  eelection  is  also  involved.  Animated  beings  have  for 
many  ages  received  the  blue  rays  from  the  sky  under  which  they 
lived,  and  they  have  become  hereditarily  accustomed  and  adapttsi  to 
this  luminous  medium  of  clear  days  as  well  as  to  the  green  rays  of  the 
fields  and  woods.  It  is,  however,  impossible  to  account  for  the  detail* 
of  our  sensory  pleasures  any  more  than  for  our  lestbetic  pleasures.  AU 
that  can  be  said  is,  generally,  that  the  form  or  quality  of  the  extitS' 
tion  must  be  taken  account  of,  as  well  as  its  quantity. 

If  we  examine  the  directions  toward  which  the  movements  of  the 
organisms  ultimately  tend,  we  shall  find  that  some  tend  to  the  pres- 
ervation of  the  substance,  others  to  its  destruction  ;  some  to  life, 
others  to  death.  Pleasure  is  of  victory  in  the  sfniggle,  of  life,  pain 
of  defeat,  of  death.  All  suffering  is  a  partial  death  which  comes  upon 
some  organ  or  function.  Darkness  makes  ns  sad  because  it  extin- 
guishes the  sight ;  discords,  because  the  jangle  of  noises  afflicta  our 
perception  of  sounds.  Thus,  everything  that  tends  to  obstruct  and 
annul  a  function  of  the  senses  produces  annoyance  and  pain.  So  with 
mental  functions.  We  enjoy  what  we  can  understand  clearly,  for  it 
implies  life  and  vigor  of  thought ;  we  are  pained  when  we  fail  to 
understand  anything  clearly,  because  that  conveys  an  impreMion  of 
impotcncy  of  thought.  The  emotion  of  the  sublime  involves  aaiiiH 
gling  of  sorrow  and  joy,  because,  in  the  immensity  of  that  which  excites 
it,  the  possibility  of  perceiving  the  whole,  of  comprehtndinB  it  all 
in  our  eye  or  even  in  our  imagination,  is  taken  away  from  us  ;  bat,  by 
a  superior  effort,  we  conceive  the  infinite,  and  annul  the  material  ob» 
stacle  by  the  power  of  thought.  Wo  thus,  at  tho  snmr  •----  '--\  a 
physical  inferiority  that  depresses  us,  and  a  moral  supi  bat 

raises  us :  we  die  in  the  world  of  sense,  and  are  bom  again  is  tbs 
world  of  mind. 

While  Darwin  discusses  the  struggle  for  extftence,  b«  does  sot 
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consider  the  question  of  why  beings  should  live,  or  should  desire  to 
lire  ;  or  why  there  arc  agreeable  and  useful  variations  w^hich  the 
being  should  make  an  effort  to  preserve.  Now,  external  selection  evi- 
dently presupposes  an  internal  spring,  of  necessity  or  spontaneity, 
which  produces,  with  life,  the  bound  toward  a  higher  life,  the  bound 
of  evolution.  A  German  biologist,  Mr.  Rolph,  looked  for  this  spring 
in  the  movement  of  aisitiuiilation  by  endosmose,  which  is  characteristic 
of  nil  organized  beings,  or  of  all  individual  cells,  and  which  bo  as- 
snmed  to  be  insatiable.  In  this  view,  we  might  then  speak  of  a  "  me- 
chanical hunger,"  or  craving,  as  the  cause  of  all  the  actions  of  living 
organisms.  Corresponding  with  this  "mechanical  hunger"  appears, 
at  a  particular  stage  of  evolution,  what  Mr.  Rolph  calls  "psychical 
hnnger,"  which  makes  itself  felt  at  first  essentially  as  pain  ;  while 
pleasure  is  only  "  a  secondary  and  derivative  phenomenon."  Hence  it 
results  that  pain  is  the  motive  spring  of  the  universe.  This  theory  is 
intimately  connected  with  the  doctrine  which  assumes  that  the  essence 
of  pleasure,  or  at  least  its  necessary  condition,  is  the  suppression  of 
pain.  Leibnitz  has  mentioned  those  infinitesimal  and  imperceptible 
"  little  griefs  "  which,  being  suppressed,  give  "  a  quantity  of  half-pleas- 
ures," the  continuation  and  accumulation  of  which,  "as  in  the  con- 
tinuation of  the  impulsion  of  a  grave  body,  which  gains  impetuosity 
as  it  falls,"  become  at  last  a  real  and  whole  pleasure.  "  And  at  the 
bottom,"  he  adds,  "  without  these  half-griefs  there  would  be  no  pleas- 
ure, and  we  should  have  no  means  of  perceiving  that  anything  aids 
aad  relieves  us  by  removing  the  obstacles  that  hinder  our  setting  our- 
selves at  ease."  An  It-alian  philosopher  of  the  eighteenth  century, 
Verri,  developing  Leibnitz's  thought,  came  to  the  conclusion  that  a 
pain  precedes  every  pleasure  ;  and  the  theory  has  been  followed  up 
by  Kant  and  Schopenhauer  and  the  pessimists. 

To  resolve  this  question  which  the  pessimists  have  raised,  we  must 
inquire  whether  there  are  any  pleasures  that  make  themselves  felt 
directly,  without  the  intervention  of  a  previous  pain  ;  and  whether 
there  can  be  motives  to  activity  without  the  assistance  of  pain.  It 
appears  to  us  that  the  pleasures  of  the  higher  senses,  of  sight,  hearing, 
and  smell,  and  the  mental  pleasures,  and  those  of  science  and  art,  be- 
long to  the  latter  category.  A  child,  seeing  a  scarlet  cloth  for  the  first 
time,  gains  an  excitation  of  the  sense  of  sight  which  is  in  no  way  the 
suppression  of  a  previous  pain.  To  invoke  in  this  case  imperceptible 
uneasiness  and  latent  wants,  and  a  tension  of  the  optic  nerve  aspiring 
to  fulfill  them,  is  to  form  a  hypothesis  which  has  a  part  of  truth,  but 
does  not  wholly  explain  the  phenomena.  The  pleasure  here  is  not  sim- 
ply the  exact  filling  of  a  void,  or  the  adequate  satisfaction  of  a  pre-ex- 
isting want ;  it  is  a  surplus,  an  addition.  If  we  regard  the  scale  of 
intensities  in  sens.ition,  we  shall  find  that  there  is  a  point  near  to  indif- 
ference, departing  from  which  some  pleasures  are  capable  of  arising 
by  an  increase  of  intensity.    Not  every  pleasure  supposes  a  previous 
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descent  below  the  ideal  point  of  indif 
of  pain.  Pleasare,  then,  is  felt  direotl 
throagh  a  pain  which  it  replaces ;  and 
ing  suffered. 

Modem  physiology  teaches  as  that 
nected  with  special  organs,  like  the  e; 
mouth,  while  inferior  sensibility  is  diffoi 
connection  with  well-differentiated  organ 
OS  of  conditions  that  are  material  to  our 
thirst,  etc.,  and  it  has  been  organized  th 
to  be  alarmed  when  these  conditions  an 
sensibility  is  better  adapted  to  sofferi 
higher  senses,  on  the  other  hand,  pa 
respond  less  to  the  needs  of  life  than 
than  to  progress,  and  are  better  adaptec 
results  from  this  that  the  mutual  relatioi 
are  inrerse  for  the  higher  and  the  lo' 
internal  sensibility,  for  the  sense  of  tern 
pleasare  presupposes  some  antecedent  ui 
ant  to  eat  or  drink  when  we  are  hungry 
fresh  water  when  the  skin  feels  hot ; 
without  previous  hunger  or  thirst,  we 
some  particular  effect  of  the  aliment  on 
So,  when  the  body  is  at  the  normal  tem] 
it  but  a  slight  gratification.  Contrast  y, 
these  cases  to  be  necessary  to  present  ] 
only  a  slight  degree  of  divergence  oi 
case  of  a  bum,  a  blow,  or  a  colic,  is 
suffering. 

An  opposite  law  rales  in  the  higher  e 
which  have  very  specialized  organs.  Ii 
ately,  and  is  capable  of  acquiring  a  nota 
very  start  from  the  point  of  indifferen 
tations  of  the  sight,  bearing,  smell,  anc 
senses  are  less  subject  to  suffering  than 
cord,  a  piercing  whistle,  inharmonious 
disagreeable  odor,  do  not  provoke  any  ] 
comparable  in  intensity  to  that  of  a  woi 
lieve,  are  the  real  scientific  reasons  wh] 
from  necessity  and  "  hunger,"  while  th 
to  them. 

If  we  compare  the  higher  with  the  1 
activity,  we  shall  find  that  a  greater  i 
a  lessened  passivity,  and  a  greater  shu 
power.  We  have  but  little  control  ove 
not,  for  example,  pat  oar  stomach  or  oi 
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of  attention  ;    but  we  can  at  will  luok,  hear,  siuell,  taste,  or  touch. 
Now,  pleasure  precisely  corresponds  with  this  higher  activity. 

Between  the  higher  and  the  lower  senses  is  a  kind  of  intermediate 
class,  the  iiujiortance  of  which  has  not  hitherto  been  sufficiently  re- 
marked— we  mean  mascular  sensations,  or  sensations  of  resistance, 
hich  many  philosophers  regard  as  the  base  of  all  the  other  sensations, 
ow,  in  the  movement  of  our  muscles,  in  which  our  activity  is  con- 
tinually applied  to  overcoming  a  resistance,  and  in  which,  therefore, 
we  are  perpetually  active  and  passive,  we  see  the  pleasure  of  exercise 
and  the  pain  of  fatigue  drawn  clearly  one  upon  the  other,  according 
to  the  exact  relation  that  exists  between  our  muscular  force  and  the 
external  resistance.  This  essential  fact  clears  up  the  rest.  It  shows 
the  intimate  and  primitive  connection  of  pleasure  with  activity,  and 
of  pain  with  passivity.  The  possible  independence  in  respect  to  neces- 
sity and  pain  manifested  by  the  highest  senses  is  still  more  remarkable 
in  the  intellectual,  (esthetic,  and  moral  pleasures  which  may  even  come 
without  being  sought.  Of  such  is  the  pleasure  of  surprise.  The  first 
shooting-star  that  passes  before  the  eyes  of  a  child  charms  it  without 
having  been  anticipated  or  desired.  A  discovery  made  without  having 
been  sought  is  a  happy  chance,  a  pure  gain,  an  unexpected  inheritance* 
For  all  these  reasons  we  assume  that  there  exist  pleasures  of  surplus 
which  attend  an  excess  of  activity  or  stimulation.  In  them  the  same 
cause  excites  activity  and  satisfies  it,  without  the  intercalation  of  any 
want,  of  BDy  "  mechanical  or  mental  hunger "  or  unsatisfied  desire. 
Kant's  doctrine  that  one  pleasure  can  not  immediately  succeed  another 
without  the  interposition  of  a  want  or  a  pain  is  contradicted  by  the  facts. 
If,  while  I  am  eating  savory  meats,  I  unexpectedly  hear  fine  music  and 
am  surprised  by  the  spectacle  of  graceful  dances,  I  experience  an 
increase  in  which  pleasures  are  added  to  one  another  without  my  hav- 
ing to  go  through  the  gate  of  suffering.  Furthermore,  a  progressive 
increase  of  pleasure  would  be  impossible  under  Kant's  theory,  which 
supposes  the  necessity  of  successive  breaks,  or  interrupting  paina.  TAr. 
Schneider  believes  that  we  are  conscious  of  an  agreeable  feeling-  only 
when  we  perceive  a  change  for  the  better,  and  of  a  disagreeable  one 
when  we  perceive  a  change  for  the  worse.  Ilis  theory  ends  in  the 
same  vicious  circle  as  Kant's  :  "  We  must  suffer  to  be  able  to  enjoy, 
and  must  enjoy  to  be  able  to  suffer."  How,  then,  do  we  get  joy  or 
suffering  in  the  first  place  ?  The  theories  of  Schopenhauer  and  Hart- 
mann  involve  similar  fallacies. 

We  have  just  shown  that  there  exist  direct  pleasures,  due  to  a  sur- 
plus of  activity  without  previous  pain,  the  simple  object  of  which  is 
not  the  preservation  of  the  organism  in  the  struggle  for  life.  We  may 
go  further,  and  ask  if  all  pleasures,  even  those  which  appear  to  origi- 
nate in  a  want,  even  those  seemingly  tbe  grossest,  are  not  of  the  same- 
nature  to  one  who  looks  to  the  bottom  of  the  matter. 

tDoes  the  complete  satisfaction  of  a  want,  even  of  a  physical  one, 
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eonidst  onlj  in  filling  a  pcv-esistiDg  void,  -witbont  anything 
thtu  sirnpl J  ro-eatablldiiag  an  equilibrium  ?    If  it  v«!re  e<s  tbo 
rium  wonld  produce  a  meatal  cooditioo  of  consciousness  and  fi 
'    . .  and  there  would  be  no  evolution.     What 
:  ying  a  want,  such  as  the  «-ant  of  food  or  ezi 
there  is,  rclativolv  to  the  previous  coodition,  a  surploa,  and 
moTcment  of  progression  in  which  is  continuousljr  produced  an 
as  compared  with  what  we  have  just  got,  and  we  are  enriched  a 
our  previouB  poverty.     It  is  not,  therefore,  simple  suppression  of 
that  constitutes  sensual  enjoyment,  for  that  would  be  merely  dcu 
zation  of  the  former  condition  by  the  after  condition.     Enjoyment 
coDstitutcil  by  the  suppression  of  pain  fHus  an  excess,  which  pi 
a  progress,  not  a  rest,  of  activity.     The  painful  condition  of  hnu; 
oora|>o8ed  of  an  infinite  number  of  rudimentary  pains.     The  pi 
which  wo  feel  in  restoring  our  forces  is  a  continual  vi'  ' 
rudimenta  of  pain,  and  produces  something  like  the  ace 
of  a  moving  body.     But  a  continual  victory  is  a  continual  si 
it  is  this  surplus  that  makes  the  pleasure.    Ilence,  not  only  does 
not  require  for  its  existence  a  previous  want,  but  even  when  it  si 
a  real  want,  as  in  many  of  the  pleasures  of  the  senses,  it  is 
less  in  itself  independent  of  the  want,  or  essentiaHy  positive. 
not,  then,  with  Messrs.  Leslie  Stephen  and  Delbcruf,  locate  pli 
in  the  simple  feeling  of  a  normal  equilibrium.     Even  in  the 
eating,  the  pleasure  felt  incites  the  expenditure  of  energy,  and 
equilibrium  is  not  reached  till  satiety  causes  the  action  to  ceaseu 
feeling  of  equilibrium  only  constitutes  a  general  and  ftmdamental 
fort,  very  near  to  indifference.    We  can  not  be  satisfied,  either,  with 
ing,  with  Mr.  Spencer,  that  equilibrium  is  the  accompaniment 
action.     To  our  mind  pleasure,  as  a  distinct  emotion,  appears 
when  the  limit  of  normal  action  has  been  passed,  for  it  sup; 
whatever  point,  a  richness.    We  go,  then,  to  the  cud  of  the  wa; 
to  us  by  the  great  philosophers,  and  define  pleasure  as  the  fi 
a  surplus  of  activity.     Its  relation  to  pain  only  marks  the  beginni 
not  the  end,  of  evolution  and  selection  ;  it  is  primary,  but  not  dc 
tive;  it  is  accidental,  but  not  essential. 

We  now  turn  to  the  final  and  fundamental  question — Is  pain 
sole  motive  to  activity,  and  consequently  the  real  mutire  powri 
universal  evolution  ?    This  discouraging  doctrine  may  be  found 
other  p$iychologists  than  Schopenhauer  and  the  t  '  ;«,  aad  I 

have  not  always  drawn  from  it  the  moral,  roetai>l  aid  retiff 

•consequences  that  they  might  have  drawn.    According  to  Mr. 
Stephen,  pleasure,  lieing  a  oooditioo  of  equilibrium,  is  for  that 
a  state  of  satisfaction  in  which  there  is  a  tendency  to  peraict. 
Rolph  ("  Biologiscbc  Probl«iDe")  remaifca  that  it  is  a  state  wfaieh 
seek  to  prolong,  and  can  thctvfon  never  bo  the  cau«e  of  a  cJ 
condition.     Wh«a  it  ia  obJMtad  Co  tkit,that  man— when,  for 
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he  is  under  the  influence  of  love — may  seek  a  greater  pleasure  than 
the  one  that  is  present,  and  that  the  object  of  his  action,  in  that  case, 
consciously  or  unconsciously,  is  certainly  pleasure,  he  replies,  "  Yea, 
but  the  actual  motive  is  a  feeling  of  non-satisfaction,  which  is  tho 
same  as  pain."  This  theory  touches  what  are  the  most  obscure  as  veil 
as  most  important  problems  of  psychology  and  morals.  In  our  opinion, 
the  doctrine  of  pain,  as  the  motive  of  action,  could  be  true  only  if 
all  activity  were  solely  applied  to  change  toward  another  condition. 
Of  this  character  are  effort,  want,  and  desire  ;  hunger,  thirst,  hope,  and 
anger.  But  is  it  certain  that  all  activity  consists  thus  exclusively  in 
moving  toward  another  condition,  as  a  mobile  material  object  moves 
toward  another  point  in  space  ?  Is  change,  or  unquiet,  as  the  ancients 
said,  the  essence  of  action,  or  is  it  only  the  result  of  the  limits  of  action, 
of  its  deficiency,  or  of  the  external  resistance  which  it  meets  ?  Present 
enjojTnent,  snch  as  the  enjoyment  of  agreeable  sounds  or  beautiful 
colors,  so  far  as  it  is  complete,  and  considered  in  itself,  does  not  provoke 
the  desire  for  anything  else,  is  satisfied  with  itself.  Does  that  mean 
that  it  is  constantly  passive  and  inert  ?  From  the  circumstance  that 
the  action  of  the  living  being,  being  never  solitary,  is  always  exerted 
toward  a  point  of  application  which  itself  reacts,  it  results  that  change 
is  attached  to  activity,  as  a  necessity  of  the  resistances  of  the  medium, 
if  not  of  its  essence.  At  the  precise  moment  and  in  the  measure  that 
wc  are  enjoying  our  active  state,  as  in  the  contemplation  of  a  scene 
of  nature,  we  cease  to  desire  change  as  31r.  Rolph  and  Leslie  Stephen 
maintain  ;  but  no  enjoyment  and  no  action  can  continue  long  at  the 
same  level  of  intensity.  The  prolongation  of  the  exercise  and  agree- 
able stimulation  of  the  nerves  tends  to  diminish  the  effect,  according 
to  the  law  of  wear-and-tear.  It  is  the  feeling  of  this  diminution,  of 
this  constant  decline,  in  which  pleasure  betrays  itself,  which  is  the  real 
excitant  of  the  always  reviving  desire  or  hunger.  But  in  this  case  the 
hunger  is  revived,  because  the  former  comfort,  which  existed  inde- 
pendently of  it,  feels  itself  menaced,  diminished,  exhausted,  and  es- 
caping as  it  were  from  itself.  The  pain  Ls  pleasure's  cry  of  alarm,  but 
pleasure  does  not  essentially  imply  pain. 

We  see  then,  anew,  that  what  is  really  primary  is  the  action,  the 
same  in  being  and  in  comfort,  from  which  arise,  with  external  resistance, 
distinct  j)ain,  and,  with  victofy  over  the  resistance,  distinct  pleasure. 
Change,  motion,  and  progress  have  their  reason  in  the  perfection  of 
activity  ;  but  enjoyment  is,  as  Descartes,  Leibnitz,  and  Spinoza  be- 
lieved, the  feeling  of  some  actual  perfection  come  to  realization  of 
some  power. 

In  wholly  absorbing  activity  into  disquiet,  want,  or  hunger,  Mr. 
Rolph  has  only  disoemed  half  of  the  truth.  He  has  not  insisted 
rn  *  I  the  counterpart  of  hunger  and  nutrition,  which  is  the  dis- 
,.:.  (it  of  force  and  mo\'ement.     Like  Darwin,  whose  doctrine 

h.   ill  rired  to  perfect,  be  has  considered  principally  the  support  aad. 
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derelopoMMit  of  the  orjjanR,  not  tbeir  <?xprci*«  and  the  de 
of  Ibcir  functions.  Hunger,  regarded  by  him  m  the  pria 
aniverea]  feeling,  has  for  ita  object  the  appropriation  of 
coming  from  without.  It  is  a  force  of  concentration  and  absot 
into  itself.  But,  a«  we  have  seen,  nutrition  and  the  ro8tor;ttion 
organs,  which  simply  store  up  the  forces  of  tension  by  a  kind  of 
live  work,  are  not  the  real  soorce  of  posiitivo  pleasures  or  of  po 
pains.  It  is  in  expending  the  energy  of  materials  already  appropi 
that  we  feel  pleasures  and  pains.     In  that  way  are  1  ■  iboi 

development  of  the  being  and  evolution  toward  new  t    „^ ii3  of 

the  living  being  acts  upon  the  medinm,  and  the  medium  is 
modiiied  by  the  increasing  power  of  the  being.     There  is,  the 
in  animated  nature  a  development  from  within  to  without,  an< 
only  a  kind  of  envelopment  and  absorption  from  without  by  that 
is  within.    The  acquisition  and  restoration  of  the  tissues  emppoM 
tain  acti^nty  already  present,  an  anterior  outbreak  of  life  manUi 
by  movement ;  and  it  is  plausible  to  suppose  beneath  this  vital 
meut,  preceding  the  rudimentary  pain  caused  by  the  exterior 
ance,  the  rudiment  of  pleasure  attached  to  the  interior  action. 

The  conclusions  to  which  our  study  appears  to  have  brought 
not  less  important  for  the  theory  of  morals  than  for  the  theory  of 
and  of  the  world.  The  first  is,  that  natural  selection,  a  wholly  mc( 
ical  and  exterior  process,  presupposes  an  internal  principle  of  C 
tion,  which  principle  is  an  activity  capable  of  enjoying  ami  sufF^ 
A  second  conclusion  is,  that  pleasure  is  immediately  connected 
tuition,  and  comfort  with  existence  and  the  unfolding  of  life, 
it  follows  that  pain  is  not,  as  some  of  the  pessimists  believe,  the 
ciple  of  internal  action  and  desire,  but  only  that  of  the  reaction  on" 
external  world. 

Extending  these  results  to  the  general  theory  of  the  world,  w»i| 
infer  from  them  that  pain  is  not  the  sole  motive  of  universal  e 
tion.  It  is  only  at  the  origin  of  evolution  that  aneasincss,  pai 
hunger,  is  the  principal  spur  of  which  Nature  avails  herself, 
a  higher  degree  in  the  scale  of  beings,  pleasure,  through  the  int 
tion  of  the  thought  that  anticipates  it,  becomes  the  certain  alia 
to  activity.  Hence,  we  have  seen  the  higher  senses  effecting 
condensations  of  an  infinity  of  delicate  and  subtile  pleasures,  ob 
of  luxury  rather  than  of  the  necessities  of  material  life  ;  and  evoU 
becoming  a  child  of  wealth,  and  not  a  child  of  poverty  only, 
this  reason  evolution  does  not  seem  to  us  to  be  solely  *'  presenrati 
self,"  according  to  Darwin's  term,  or  "maintenance  of  the  Di 
equilibrium  "  ;  but  it  is,  or  may  become,  a  progress.  Pain,  ib«Tl 
is  not,  as  Schopenhauer  and  Von  Hartmaun  maintain,  the  eteroa 
irremediable  condition  of  beings,  a  kind  of  )n,  or  a  heli 

which  the  world  can  not  escape  except  by  aii.  -..uu  of  itaelf. 

Still  other  moral  consequences,  no  less  important,  arc  brongh 
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If  hunger  and  inner  nutrition  are  not  the  only  law  of  being,  if  expendi- 
ture from  self  to  without  is  also  a  fundamental  and  essential  law,  it  re- 
sults that  egotism  is  not  radical,  and  activity  may  really  become  loving. 
The  being  does  not  tend  solely  to  bring  everything  toward  itself,  as  if 
by  a  gravitation  of  which  it  is  the  only  center  ;  but  it  tends  also  to 
extend,  to  give,  and  to  join  itself.  Utilitarianism,  Darwinism,  and 
Spinozism  are  passed  by.  Enjoyment,  "  pure  and  veritable,"  which  is 
not  merely  a  remedy  for  pain,  thus  becomes  apparent  as  the  overflow- 
ing activity,  which  feels  itself  at  last  free  from  obstacles,  superior  to 
what  was  strictly  necessary  for  the  satisfaction  of  want ;  it  is  no  longer 
a  simple  balance,  but  a  profit,  and,  as  we  think  we  have  shown,  a  Sur- 
plus. It  is,  therefore,  in  the  domain  of  sense,  something  analogous  to 
what  in  art  causes  pleasure  by  excellence,  and  realizes  the  supreme 
charm — grace.  Grace  is  produced  by  a  superabundance,  resulting  in 
enfranchisement  from  the  rude  struggle  for  existence,  freedom  and  ease 
of  motion,  facile  play  of  thought,  expansion  of  the  heart,  and  generos- 
ity of  the  will.  True  pleasure  is  the  grace  of  life. —  Tramlated  for 
the  Popular  Science  MotUhly  from  the  Revue  des  Deux  Mondes. 
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Br  CIUKLES  C.  ABBOTT,  M.  D. 

OF  the  long  series  of  living  American  scientists,  probably  no  one 
is  more  generally  and  favorably  known  than  Fkbdeeick  Ward 
Putnam,  Curator  of  the  Peabody  Museum  of  American  Archaeology 
and  Ethnology,  at  Cambridge,  Massachusetts,  and  Permanent  Secre- 
tary of  the  American  Association  for  the  Advancement  of  Science, 

Brief  reference  to  Mr.  Putnam's  ancestry  will  prove  of  interest. 
Ho  is  a  lineal  descendant  of  John  Putnam,  who  came  from  England, 
circa  1634,  and  whose  family  became  very  prominent  in  Salem,  Massa- 
chusetts, particularly  during  the  witchcraft  delusion.  A  glance  at  the 
Putnam  genealogy  shows  how  large  a  proportion  of  the  prominent 
people  of  that  historic  town,  Salem,  are  included  among  his  ancestors — 
Fiskcs,  Higginsons,  Palfreys,  Hathomes,  and  others.  The  same  is 
true  of  his  mother's  family,  the  Appletons.  As  was  the  case  with  the 
Putnam  family,  the  great  majority  were  gradnates  of  Harvard  Col- 
lege, one  of  them,  the  Rev.  John  Rogers,  being  president  of  that  in- 
stitution. 

Mr.  Putnam  was  boni  at  Salem,  April  16, 1839,  being  the  youngest 
of  the  three  sons  of  Eben  and  Elizabeth  Appleton  Putnam.  In  very 
early  life  he  evinced  a  fondness  for  natural  history,  which  his  parents 
'iecly  rncouraged.  and  bo  was  fortunate  also  in  living  in  a  town  where 
maintained  a  most  excellent  zoological  museum. 

Putnam's  active  scientific  career  dates  from  his  election  to  mem.- 
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trarahip  of  ibc  Esses  Ingtituto,  in  ISrio,  he  licing  then  in  bis 
year.     In  1856  he  was  made  curalor  of  oruithologj  and  vM 
er.    In  the  thirty  years  that  have  ginuc  elapsed  be  has  taken  an 
part  in  the  Institute,  holding  many  important  offices,  and  sinc( 
has  been  its  vice-president.     It  was  in  IH>)6,  also,  that  ho  was  ele< 
member  of  the  Boston  Society  of  Natural  History,  and  here,  t< 
ability  an  a  naturalist  waa  promptly  recognized,  as  fthown  by  his 
placed  on  many  important  committees,  made  a  member  of  Ita 
cU,  and  in  1880  vice-president,  a  position  which  he  still  holds. 

In  February,  18.">6,  a  most  important  step  was  taken.  Putnai 
tored  the  I^wrence  Scientific  School,  and  became  a  special  sU 
under  Professor  Agassiz.  In  a  few  months,  Professor  Agassiz 
him  an  assistant  at  the  Museum  of  Comparative  ZoOlogy,  in  s; 
charge  of  the  collection  of  fishes.  In  this  capacity  he  remained 
18G4,  when  he  married  and  removed  to  Salem,  to  take  chargv  i 
Museum  of  the  Esscr  Institute. 

In  August,  1856,  Putnam  joined  the  Araoricnn  Association  t< 
Advancement  of  Science.     In  18(59,  during  Professor  Loveringl 
sence  in  Europe,  he  acted  for  him,  in  the  office  of  permanent 
tary,  and  during  this  time  was  also  local  secretary  of  thi'  -   ' 
ing.    In  1673,  on  the  resignation  of  Professor  Levering,!.  A 

permanent  secretary,  and  has  been  re-elected  three  time*,  and  vS 
serving  his  fourth  term  of  five  years,  being,  under  the  old  and 
constitutions,  a  continuous  tenure  of  thirteen  years.     When  el 
to  this  responsible  office,  in  1873,  the  Association  barely  numberei 
hundred  members,  and  now  has  a  membership-list  of  over  two 
sand  names.     It  is  nnquestion.ible  that  this  increase  is  largely  d 
Professor  Putnam's  executive  ability  and  thorough  realization  of 
such  nn  association  needs  to  make  it  a  success. 

In  18C7  the  trustees  of  the  fund  given  by  the  late  George 
body  for  the  promotion  of  science  and  useful  knowledge  in  '. 
County,  Massachusetts,  appointed  Putnam  Superintendent  of  th 
seum  of  the  East  India  JIarine  Society  and  the  scientifie  collectii 
the  Essex  Institute,  which  the  trustees  had  received  as  a  penxu 
deposit,  with  authority  to  reorganize  and  arrange  them  in  the 
India  Marine  II.ill.  On  the  incorporation  of  the  trustees  of  this 
given  by  the  great  philanthropist,  under  the  name  of  the  Pej 
Academy  of  Science,  Putnam  was  appointed  Director  of  the  Mni 
and  held  the  office  until  he  resigned  in  187C,  when  be  reraored  to 
bridge. 

In  1868  the  degree  of  A.  M.  was  conferred  upon  Putnam,  by 
iaras  College,  where  he  had  lectured  on  zoology  and  aided  in  the  i 
tific  arrangement  of  the  natural  history  collectiontt. 

In  1874  Putnam  w.as  an  instructor  at  the  Scbnol  of  N 
tory  on  Penikese  Island,  taking  charge  of  the  school  at  the 
ita  summer  term,  during  the  illness  of  Mr.  Alexander  A 
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la  this  year,  also,  be  was  appointed  an  assistant  on  the  Geological 
Survey  of  Kentucky,  and  passed  several  months  in  cave  explorations. 
It  was  at  this  time  that  Salt  and  Saunders  Caves  were  thoroughly  ex- 
plored and  so  much  of  archajological  imfiortance  was  discovered.  A 
report  of  these  "  finds  "  was  published  in  tbe  "  Proceedings  of  the 
Boston  Society  of  Natural  History."  Important  zoological  results  were 
^  also  obtained  from  the  same  and  other  caves,  and  accounts  thereof  pub- 
^HBBbcd  in  various  journals  of  learned  Hocietics,  and  subsequently  issued 
^^b  a  separate  volume,  under  tbe  joint  authorship  of  F.  W.  Putnam  and 
^K.  8.  Packard,  Jr. 

^^  In  September,  1874,  on  the  death  of  Professor  JefiFries  "Wyman, 
Putnam,  at  the  request  of  Professor  Asa  Gray,  took  temporary  charge 
of  the  collections  of  the  Peabody  Museum  of  American  Archa;ology 
and  Ethnology,  in  connection  with  Harvard  University.    At  the  annual 

I  meeting  of  the  board  of  trustees,  in  January,  1875,  Putnam  was  ap- 
bointed  Curator  of  the  Museum.  That  such  action  should  have  been 
mken  was  most  natural,  as  Professor  Gray,  in  his  single  brief  report 
li  curator  pro  tem.,  remarks  :  "As  respects  the  care  of  the  museum  Jur- 
■g  tbe  short  period  in  which  I  have  endeavored  to  act  as  temporary 
nrator,  while  I  have  given  to  it  such  attention  as  I  could,  it  was  soon 
evident  that  the  lack  of  time  and  of  the  requisite  technical  knowledge 
would  prevent  me  from  personally  carrying  on  the  work  which  had  to 
be  done.  I  therefore  availed  myself  of  the  permission  granted  at  a 
former  meeting  of  the  board,  and  engaged  the  valuable  assistance  of 
^^Ir.  F.  W.  Putnam,  of  Salcro,  who  ia  better  acquainted  than  any  one 
^Hbe  with  the  museum,  and  with  Dr.  Wyman 's  method  and  arrange- 
'  ments,  having  been  much  associated  with  him  both  in  exploration  and 
publication."  The  above  clearly  shows  that,  of  many  who  would  have 
gladly  undertaken  the  care  of  the  museum,  no  one  was  so  eminently 
fitted  for  tbe  position. 
^^  In  1870  Putnam  was  also  appointed  an  assistant  in  tbe  Museum  of 
^Bk>n)parative  Zoology,  in  charge  of  (.he  collection  of  fishes,  which  duty 
^^ras  undertaken  and  continued  until  1878,  when  domestic  affliction  ne- 
cessitated his  resignation. 

In  1876  tbe  Engineer  Department  of  the  United  States  Army  ap- 
^^ointcd  Putnam  to  take  charge  of  and  report  upon  the  archieological 
^^kllections  made  by  the  attaches  of  the  Geological  Survey,  west  of 
^the  100th  moridian,  Lieutenant  George  M.  Wheeler  in  charge.     The 
report  was  finished  in  1879,  and  constitutes  Volume  VII  of  the  quarto 
publications  of  that  survey.     In  the  preparation  of  this  volume,  Put- 
nam was  assisted  by  several  specialists  ;  but  bis  own  hand  is  evident  in 
the  general  editorial  supervision  of  all  parts,  and  the  exhaustive  ar- 
ticle, covering  fifty-five  pages,  on  perforated  stones,  by  Putnam  exclu- 
.vely,  is  one  of  the  most  complete  and  valuable  contributions  to  pre- 
toric  arcbsBology  by  an  American  author. 
As  indicative  of  the  value  of  his  scientific  labors,  we  find  that,  be- 
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twccn  the  years  1B58  and  18A6,  Putnam  has  been  nuidc  s  member 
correspondent  of  twenty-seven  learned  societies  in  America,  and  of  f 
in  Europe.  In  April,  1885,  he  was  elected  a  member  of  the  Natio 
Academy  of  Sciences. 

Although  in  recent  years  Putnam's  attention  has  been  gtTCO 
largely  to  arcbseological  investigations,  his  knowledge  of  genen^ 
ural  bislory  has  not  been  overlooked  by  those  who  best  knoif^l 
and  in  1882  Governor  Long,  of  Massachusetts,  appointed  bim  a  coi 
mimioner  of  inland  fisheries  for  five  years,  and  so  far  as  practical! 
his  attention  is  given  to  the  onerous  duties  of  this  important  offii 
By  the  special  act  of  the  Massachusetts  Legislature,  which  took  effi 
last  month,  ho  became  Commissioner  of  Fish  and  Game. 

Mr.  Putnam's  contributions  to  scientific  literature  hare  been  mair 
and  all  are  valuable.  As  early  as  1855,  communications  v 
enc«  to  the  fishes  of  Elssex  County,  Massachusetts,  were  pu 
the  "  Proceedings  of  the  Essex  Institute  " ;  bat  his  first  paper  of  IcngI 
and  marked  importance  was  the  "  Catalogue  of  the  Birds  of  Essi 
County,  Massachusetts,"  with  notes  ;  and  reference  to  the  omith 
fauna  of  the  State  at  large.  This  paper,  prepared  while  its  authfl 
was  yet  in  his  teens,  has  stood  the  test  of  time,  but  two  errors,  an 
these  nnimportant,  having  since  been  detected. 

This  contribution  to  zoological  literature  was  followed  by  thirt 
seven  papers  on  birds,  reptiles,  fishes,  and   insects,   mostly 
species. 

In  1857,  while  attending  a  meeting  of  the  American  AssociS 
for  the  Advancement  of  Science,  at  Montreal,  Putnam  found,  on  tl 
side  of  Mount  Royal,  near  the  site  of  the  present  reservoir,  a  qnantii 
of  clam-shells,  fish-bones,  burned  earth,  and  pottery,  and,  during  th 
following  winter,  called  attention  to  them,  at  meetings  of  the  Ef»« 
Institute,  as  evidence  of  the  early  occupation  by  man  of  that  locality 
that  the  spot  was,  in  fact,  a  veritable  kjiikkcnmOdding,  or,  as  we  no< 
call  such  accumulations,  shell-heaps.  This  is  among  the  first  of  sui 
notices  of  ancient  man  in  America. 

In  1865,  Putnam  published  a  paper  on  "An  Indian  Grave 
its  Contents,  on  Winter  Island,  Salem,  Massachusetts,"  and  sio( 
then  two  hundred  and  twenty-nine  papers  have  been  given  to  tl 
public. 

Ilis  archa>ological  activity  may  be  said  to  date  from  the  public 
tion  of  his  "  Winter  Island  "  paper,  for,  on  looking  over  the  long  Ij 
of  titles,  it  will  be  seen  that,  from  this  time,  papers  on  early  Amerio) 
man  steadily  increase  in  number,  and  the  work  of  the  ■ 
tically  ceases.  While  archseologists  have  good  cause  to  r  _,  ,  at 
it  can  not  bat  be  viewed  with  regret  by  the  zoologist,  considering  t 
character  of  the  many  papers  on  their  favorite  subjects. 

Besides  the  immense  amount  of  literary  work  thus  briefly  ekftchi 
there  is  to  bo  considered,  also,  Putnam's  labors  as  an  €<litor,  for  mai 
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of  the  value  of  the  "  Proceedings  of  tlie  Essex  Institute,"  of  the  "An- 
nual Reports  of  the  Trustees  of  the  Peabodj-  Academy  of  Science," 
and  of  tlie  annual  volumes  of  the  American  Association  for  the  Ad- 
vancement of  Science,  Vols.  XXII-XXXIV,  is  due  to  his  careful  edi- 
torial supervision.  Putnam  also  was  one  of  the  original  editors  and 
published  Vols.  I-IX  of  the  "American  Naturalist." 

While  brief  papers  are  continually  appearing  in  various  scientific 
serials,  it  is  to  the  annual  reports  of  the  great  museum,  of  which  he  is 
the  head,  that  Putnam  gives  his  principal  attention.  Already  ten  of 
theso  have  been  published  under  his  direction,  and  others  are  in  prep- 
araiion.  It  is  scarcely  necessary  to  add  that  they  contain  an  immense 
fund  of  invaluable  archa?ological  knowledge,  and  must,  of  necessity, 
be  accessible  to  every  one  who  would  have  a  thorough  knowledge,  so 
far  as  it  can  be  obtained  as  yet,  of  ancient  man  in  America. 

A  perusal  of  these  reports  and  a  careful  examination  of  the  muse- 
um's collections  at  once  show  the  eminent  fitness  of  the  man  for  the 
place,  the  method  of  conducting  exploration  and  exhibiting  the  re- 
sults thereof  being  that  which  a  zoologist  adopts  in  treating  of  a  purely 
zoological  problem.  It  is  not  the  design  of  the  museum  merely  to 
group  a  vast  .imount  of  material  together,  in  series  of  like  objects,  to 
show  how  varied  is  man's  handiwork,  but  to  let  associated  objects, 
as  they  occur,  tell  the  story  of  the  people  who  used  them.  This  was 
the  view  taken  by  Professor  Wyman  in  collecting  the  remains  of 
ancient  man  from  the  Florida  shell-heaps — he  would  have  removed  a 
shell-heap,  bodily,  to  the  museum,  had  it  been  practicable — and  in 
this  spirit,  with  by  no  means  sufficient  funds  to  carry  on  the  work, 
Putnam  has  continued  to  labor,  and  eucceeded  in  gathering  a  quarter 
of  a  million  objects  from  every  nook  and  corner  of  America, 

Recently,  the  trustees  of  the  Pcabody  Museum,  in  carrying  out  the 
objects  of  Mr.  Peabody's  trust — one  of  which  was  the  establishment 
of  a  professorship  of  American  archreology  and  ethnology — unani- 
mously nominated  Putnam  for  the  position,  and  the  corporation  of 
Harvard  College  established  the  professorship. 

The  mantle  of  the  late  lamented  Jeffries  Wyman  could  have  fallen 
on  no  worthier,  abler  shoulders  than  those  of  Frederick  Ward  Putnam. 
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MOSAL  TSAcn/ya  ix  tbe  rcauc 

SCHOOLS. 

THE  reason  most  frequently  given 
for  the  iotrcitlnction  of  more  or 
lees  of  thcolo^'c.il  dootrioe  into  paiilio 
BCbool-teachuig  is  tbut,  witbont  this, 
there  can  be  no  eQ'octive  leaching  of 
morality.  The  liumau  Catholic  Church 
has  always  urged  this  point  very  strong- 
ly ;  and  other  communions,  if  less  defl- 
tiite  ill  their  olaims,  have  in  general 
ithown  a  disposition  to  give  the  teuoh- 
ing  of  morals  in  the  pab.ic  schoolfladig- 
liuctly  theological  bauis.  Tlie  question 
should,  therefore,  be  fairly  met,  wheth- 
er morals  can  betangbt  apart  from  the- 
ology. If  they  can  not,  then  there  is 
only  one  thing  forstatodirected  schools 
to  do,  and  that  is,  to  leave  the  whole 
sabjcct  nlone  ;  Feeing  that  the  teaching 
of  A  privileged  and  underaonstrable  tlie- 
ology  in  such  cstjiblishments  i*  some- 
thing the  people  a«  a  whole  will  never 
consent  to — something,  indeed,  entirely 
inconsistent  with  the  most  elementary 
notions  of  intellectaal  freedom. 

By  morals  we  nnderstand  the  Btn- 
ence  or  art  of  human  conduct — the  sci- 
ence, when  studied  theoretically;  the 
art,  when  practically  applied.  We  be- 
lieve that  the  end  of  conduct  is  the  pro- 
motion of  happiness  in  the  widest  sense. 
Happiness  is  the  end  that  every  indi- 
vidual instinctively  seeks;  and  happi- 
ness is  the  only  end  that  the  philoso- 
pher can  discover,  toward  which  con- 
duct in  general  can  be  directed.  Hap- 
piness, again,  if  a  definition  of  it  must 
be  had,  can  only  be  understood  bs  full- 
ness and  harmony  of  life;  and  the 
things,  therefore,  that  tend  to  render 
life  full  and  harmonious  are  the  things 
that  tend  to  bn7>pinc8s,  and  the  things 
consoqnf-ntly  that  inopality,  as  a  sci- 
ence, shonid  teach.  But  life  is  csaen- 
tially  a  thing  of  relations,  and  of  ever- 


inoliiplyin^   rehtiotiB  as  it  grow 
complexity.    No  haraan  b«iag  ea& 
understood  apart  from  bis  reliitiooa 
the  social   organism  to  which  he 
longs.     As  well,  to  nso  Mr.  Sp«nc 
illustration,  try  to  understand  a  hoi 
arm  severed  from  tbe  body  and  wi 
out  reference  to,  or  knowl«dg«  of, 
body  as  a  whole.    Tbe  biinnony  of 
dividual    life  is  coQs«i{aently,  in 
main,  a  matter  of  adjustment  tn  its 
ciol   environmcDt.     '  ■   '  ijfh 

ciety  does  the  indiv.  .at 

knowledge  of,  or  empire  over,  hi 
Only  throngh  society  doe«  he  dlK* 
his  tnie  destination  in  tbe  perfomiil 
of  social  (including  domestic)  dotiM 
the  enjoyment  of  social  privilc^ 
Only  tiiroiigh  society  ore  hi*  thong 
so  far  widened  as  to  enable  hira  to 
a  rational  view  of  the  nnivi 
Bcnrcd  by  personal  illusions 
turhcd  by  sDpen>tition.  Tlie  acUoi 
mind  upon  mind  and  the  shock  of  of 
ion  upon  opinion  are  the  ptianuitM 
once  of  our  intellectual  liborty 
our  mental  sanity. 

Xow,  we  wholly  fail  to  »c«  ' 
morality  as  the  science  of  Immaa 
tics,  themselves  considered  as  the  f< 
dation,  the  essential  condiliim  <dcn 
strably  so)  of  human  happiness,  co 
not  be  taught  very  efKciently  and  « 
factorily  in  onr  public  aeboola,  wit 
any  reference  to  snpramnnd.ine  facu 
theories.  What  we  nil  b'lvt?  to  dd 
to  adapt  ourselves  to  ■ 
life  here ;  and  scime  r 
logians  aro  to  bo  found  who  bold  t' 
if  we  snooecd  in  doing  that,  we  il 
occupy  a  very  good  position  for  eni 
ing  on  any  future  life  that  may  await 
He  that  M  it  may,  the  ImmnHaof 
ing  oirrselves  to  our 
ment  \»  one  that  dep 
edge  of  rauiidan«  trntli*.  Let  01 
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teachers  be  at  full  liberty  to  esponnd 
tfao  laws  of  hnman  life  aad  wull-boiog 
to  their  papils.  Let  them  aliow  thom 
what  Ibey  are  and  what  thoy  are  adapt- 
ed for,  sod  liow  each  kind  and  grade 
of  happineas  —  physical,  intellectnal, 
moral,  personal,  dutneetic,  social — at- 
tainable by  human  beings,  depends  on 
the  wiso  and  patient  exerdso  of  specific 
facalties  and  powers,  on  the  steady  pur- 
suit of  specific  courses  of  action.  Let 
him  appeal  less  than  has  hitherto  been 
done  to  the  coarse  and  often  hurtful 
stimnlus  of  individual  ambition,  and 
tnoro  to  the  8en<te  of  comradeship  and 
mntaal  good-will  which  is  never  wholly 
lacking  in  children.  Let  him  exhibit 
civilization,  as  we  now  enjoy  it,  as  the 
joint  product  of  unnumbered  minds 
and  hands  co-operating,  often  uncon- 
scioasly,  toward  a  common  end ;  and 
let  him  point  out  that  greater  triumphs 
still  are  to  be  wrouKht  in  the  future 
when  the  thought  of  the  common  good 
shall  be  present  to  every  mind,  and 
more  or  leas  sweeten  every  day  of  toil. 
The  trouble  with  multitudes  of  men 
and  women  is  that  thuir  true  self-re- 
spect has  never  been  properly  aroused. 
Dreams  of  ambition  may  have  been 
presented  to  their  minds,  but  they  have 
not  been  sedulously  taught  to  consider 
therasulvcs  as  capable  of  good  things. 
They  have  heard  in  all  probability  that 
they  have  oouls  to  be  saved  (or  the  re- 
verso),  but  it  has  not  been  sufficiently 
impressed  on  them  that  they  have  char- 
acters to  be  refined,  that  they  have  the 
germs  of  a  hundred  goo<]  qualities  which 
a  little  gencrons  nurture  would  quicken 
into  vigorous  and  beautiful  life.  From 
this  point  of  view  the  old  Socratic  max- 
im, "Know  thyself,"  acquires  a  new 
and  powerful  significance.  To  know 
one's  self  Is  to  know  one's  own  best 
capacities,  and  to  know  these  is  to  de- 
•ire  to  exercise  them.  To  know  one's 
'  is  t<>  know  one's  weaknesses,  uid  to 
>w  tlie«e  is  to  be  more  or  less  on 
one's  gaard  against  thom.  In  one  aspect, 
tharofore,  the   teaching   of  morals  is 


simply  the  unfolding  of  the  actual  facta 
of  human  life.  When  the  fact.s  are 
once  exhibited  in  their  proper  order 
and  relation,  the  inferences  to  be  drawn 
from  them  hardly  rc>|uire  pointing  oat. 
Far,  therefore,  from  the  teaching  of 
morals  in  this  sense  being  unsuitcd  to 
the  public  schools,  wo  conceive  that  it 
is  precisely  this  that  they  should  most 
earnestly  concern  themselves  with.  The 
system  of  state  education  is  upheld  on 
the  ground  that  the  stability  of  the 
state  depends  on  the  character  of  its 
citizens,  and  that  this  in  turn  depends 
on  education.  We  do  not  now  discuss' 
that  theory ;  we  only  say  that  a  prime 
inference  to  be  drawn  from  it  is  that 
whatever  bears  directly  on  character 
and  conduct  should  take  precedence,  in 
state  education,  of  wlmt  only  bears  in- 
directly thereon.  And  we  hold  not 
only  that  morals  ton  bo  taught  apart 
from  theology,  but  that  the  less  moral 
teaching  is  complicated  with  theology, 
provided  only  it  is  delivered  with  con- 
victionJ  the  better  effects  it  wLU  pro- 
duce. We  want  to  iI'roui  tlie  reactions 
that  diflferent  courses  of  conduct  pro- 
duce in  this  world,  not  to  speculatt  as 
to  the  reactions  they  may  produce  in  a 
world  of  wholly  ditferent  con.stitution. 
In  all  probability  it  may  be  difficult  for 
a  long  time  to  come  to  obtain  a  gencra- 
tiun  of  teachers  capable  of  expounding . 
a  scientific  morality  with  intelligence," 
conviction,  and  enthusiasm ;  but  none 
the  less  is  it  clear  that  the  only  morali- 
ty that  can  gain  a  permanent  footing 
in  the  public  schools  is  one  capable  of 
demonstration,  one  founded  on  the  laws 
of  life. 


FSTCBOLoar  AS  A  scisyrs. 

I.v  looking  over  the  various  depart- 
ments of  special  scientific  study  mapped 
out  in  the  organization  of  the  American 
Associotionforthe  Advancement  of  Sci- 
ence, one  searches  in  vain  for  any  rec- 
ognition of  psychology.  In  the  various 
sections  provided  for  by  the  Ooustitu- 
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tioD,  tlie  nenri  •    ■.eh  tn  tbe  p«T- 

cholugiciil  lie-  uml  in  hiulojr/ 

aDd  antliropokig.Y.  IVo  v  ;.■,,-;  t'lnt  no 
EtudcDt  of  niinil  wonlil  1"  r.;x,'';ut  to 
iiUoir  his  oho«en  science  to  bo  treated 
as  an  nppendngc  t«  either  of  these  sec- 
tion^  and  yet  it  appears  that  he  nmst 
find  its  place  in  one  of  tlicm,  if  nt  all. 

It  con  hardlr  be  that  this  ooiission 
occurs  beranso  there  are  so  few  who 
are  engaged  in  psychohigical  stndv. 
The  editor  of  "  Mind  "  asserts  that,  of 
the  cootributioDS  sabmitted  for  publi- 
cation in  that  joaraal,  the  American 
articles  indicate  in  onr  country  a  very 
deep  and  widely  diffosed  interest  in  that 
eubjoct,  and  have  specially  attracted  his 
attention  both  for  their  quantity  and  for 
their  excellence.  American  psychologi- 
cal students  have  recently  demonstrated 
the  existence  of  the  temperatare-sense 
aa  an  independent  sensibility.  Erery 
college  has  its  department  of  mental 
•cience,  and  there  are  many  well-known 
workers  in  this  field.  Even  If  snch 
were  not  the  case,  still  it  may  reason- 
ably be  supposed  that  one  of  the  objecU 
of  the  Association  is  to  cnconrage  labor 
in  neglected  branches  of  science  by  call- 
ing attention  to  them. 

The  probabilities  are,  that  the  old 
pr^adice  against  "  raetapbyeios "  has 
survived  and  censes  a  reluctance  to 
concede  any  scientific  value  to  psychol- 
ogy. If  this  be  so.  it  is  certain  (hat 
the  feeling  in  question  ought  to  be 
abated  by  a  more  just  estimate.  Time 
was,  of  course,  when  psychology  meant 
speculation ;  but  that  time  has  passed 
away.  Psychology  to-day  has  just  as 
definite  a  scientific  character  as  has  bi- 
ology. Its  study  is  pursued  by  strictly 
scientific  methods,  and  by  scientific  tests 
its  results  are  measured.  True,  indeed, 
this  can  not  be  said  of  all  study  that 
calls  itjielf  psychological.  But  then  we 
have  plenty  of  people  terming  them- 
selves biologist*  whose  methods  and 
purposes  are  absolutely  empirical.  Yet 
there  is  a  science  of  biology,  and  in  as 
high  a  degree  there  is  also  a  science  of 


psT  "  '  ■    :  I  ndiiii 

an-  8 

both.    Tliu  Ittitvr  Las  its  dfii 
ince,  its  subdivisions  into 
portaot  departments  with  specla 
each ;  and  the  substantial  additiiii 
constantly  making  to  bnman  knod 
are  abundant  enough  and  of 
consequence  to  entitle  it,  upon  t 
modest  claims,  to  :••• 
in  the  circle  of  the  - 

We  think  the  American 
tion  at  its  coming  meeting  wou 
wisely  in  creAting  a  Psychologic 
tion.  Even  if  there  be  dang 
chology  will  sometimes  mik| 
tbe  poison  of  metaphysical ' 
well  to  reflect  upon  the  tru 
Stuart  Mill's  remark  to  tbe  i 
without  philosophy  wo  can  ' 
really  sure  that  we  know  anythli 


LITERARY  NOTICES.J 

Tbs  ELmnrrs  or  EroKoaics.    By  \ 
Macwod.  Vol  n,  Part  I.  New  Y( 
AppletoniCo.    1886.    Pp.  376. 
«1.75. 

This  is  a  work  that  departs  ' 
carreot  economic  doctrine.  It  la  an  i 
to  reconstitute  the  sdencc  solely  i 
basis  of  the  law  of  supply  and 
and,  while  this  may  not  at  first 
a  very  novel  proceeding;  the  i 
at  certainly  differ  greatly  from  4 
mooly  taught.  Thp  main  I 
port  of  which  tbe  author  brings  ! 
nuity  of  argument  b  that  debt  or  i 
wealth — not  in  the  sense  of  being  al 
sentatirc  of  existing  wealth,  bat  • 
addition  thereto,  and  be  holds  thai  < 
narrow  concrption  of  wealth  beretofo 
by  economists  has  incapadtab 
dealing  with  tbe  oompUcatcd  | 
modem  credit  in  any  satisfactory  i 
conclusion  that  debt  or  credit  U 
direct  consequence  of  his  definitioaaf  i 
which  he  maiotaios  is  snrthini  \ 
changeable  whose  value 
in  moncT. 

}  ooftaista  of 

to  ni '  ngu,  «ne^s  owa  I 

a  participation  In  the  tatitre 


undorUkiug.  A  debt  as  an  pichiuigeible 
eomtDodHj  a  simplr  a  "  right  of  action," 
It  lies  whollj  in  the  future ;  but  it  has  a 
preaent  rnlue ;  and  when  put  in  the  form 
of  a  negotiable  instrument  can  be  bought 
and  told  equally  with  any  material  com- 
moditj.  As  instruments  of  credit  can  bo 
multiplied  indefinitely  beyond  existing  ma- 
terial property,  they  form  a  distinct  add!- 
tion  to  existing  vcalth. 

All  wealth  being  produced  in  order  to 
be  exchanged,  the  problem  of  economics, 
according  to  our  author,  is  to  determine  the 
conditions  in  conformity  with  which  ex- 
changes take  place — that  is  the  law  of  value. 
In  arriring  at  this  he  sweeps  aside  the  doc- 
trine that  value  is  due  to  labor,  or  is  do- 
tennined  by  the  cost  of  production.  Cost 
of  production  is  simply  the  lower  limit  be- 
low which  the  value  of  anything  can  not 
stay  for  any  considerable  lime  and  the  thing 
continue  to  be  produced.  The  labor  em- 
bodied in  anything  bears  no  definite  rela- 
tion to  its  value.  Many  valuable  things 
have  no  labor  whatever  associated  with 
them.  The  solo  cause  of  value,  the  author 
contends,  is  demand.  If  anything  will  ex- 
ohange  for  something  else,  it  has  value ;  if 
h  can  not  be  exchanged,  it  bos  no  value. 
Value,  therefore,  is  not  something  which  re- 
sides in  a  thing,  but  i.^  given  to  it  by  the 
consumer.  The  same  thing  mar  consequent- 
ly have  very  different  values  in  different 
timas  and  places.  Value  always  being  a 
ratio— a  relation  between  two  things — it 
followa  that  intrinsic  value  is  a  contradic- 
tion. The  search  for  an  invariable  standard 
of  value  which  is  based  upon  the  conception 
of  intrinsic  value  is  a  wholly  futile  proceed- 
ing. Money  may,  indeed,  be  a  measure  of 
taIuo — that  is,  the  medium  in  terms  of 
which  all  other  values  are  reckoned — and  this 
is  quite  sufficient  An  invariable  standard 
of  valae  Is  noi  only  unobtainable,  but  would 
be  wholly  useless  if  it  wore  obtainable. 

With  these  two  postulates,  that  anything 
is  wealth  which  can  be  bought  and  sold, 
and  that  the  value  of  anything  depends 
solely  upon  the  relation  between  supply  and 
demand,  the  author  underukes  a  considera- 
tion of  the  various  problems  of  the  science. 
We  can  not  here  undertake  to  follow  him 
in  his  exposition,  but  will  simply  indicate 
IIm  Wopc  of  his  inquiry.    The  6rst  volume, 


which  was  published  some  five  years  ago,  is 
mainly  devoted  to  establishing  his  proposi- 
tions with  regard  to  wealth  and  value.  As 
if  afraid  to  get  too  far  away  from  the 
economists  of  acknowledged  position,  be 
fortifies  himself  at  every  step  by  numerous 
quotations  from  their  works,  showing  that 
they  have  at  one  time  or  another  admitted 
the  validity  of  his  own  position.  In  the  pres- 
ent volume,  which  clcses  his  discus.sion  of 
"  Pure  Economics,"  he  considers  the  rela- 
tion of  labor  to  value,  and  the  conditions 
affecting  the  wages  of  labor.  lie  scouts 
the  wage-fund  theory,  and  contends,  in 
agreement  with  various  other  economical 
writers,  that  the  wages  of  labor  come  out 
of  production ;  but  he  has  nothing  hopeful 
to  offer  to  wage-workers,  simply  content- 
ing himself  with  admonisliing  them  to  keep 
their  numbers  down. 

Upon  the  subject  of  the  rent  of  land, 
the  author  is  quite  at  variance  with  the 
most  authoritative  coonomic  teaching,  lie 
has  small  respect  for  the  Ricardiau  theory, 
and  maintains  that  Ricardo  has  uniformly 
inverted  cau.ie  and  effect.  lie  does  not  see 
that  land  offers  any  special  feature  that 
takes  it  out  of  the  rculm  of  other  economic 
quantities.  The  owner  of  a  piece  of  land 
has  the  right  to  the  successive  crops  for- 
ever, and  its  purchase-price  is  simply  the 
summation  of  the  present  value  of  the  suc- 
cessive future  returns.  The  rent  of  land  is 
simply  the  interest  on  the  purcha.sc-pricc. 

Rights,  or  incorporeal  wealth,  the  foreign 
exchanges,  the  currency.  Law's  theory  of 
paper  money,  and  a  consideration  of  the 
legislation  affecting  the  Bank  of  England, 
make  up  the  remainder  of  the  volume. 

PBOcmnMos  or  ms  Colobaoo  SciinTinc 
Soamr.  Vol.  II.  Part  I,  1885.  Den- 
ver, Colorado.    Pp.  86.    Price,  50  cents. 

Thk  most  important  paper  in  the  report 
Is  the  address  of  the  retiring  president, 
Richard  Pearce,  on  the  growth  and  work  of 
the  society,  particularly  as  they  are  related 
to  the  interests  of  Colorado.  It  claims  that 
the  science  of  mineralogy  has  been  espe- 
cially benefited  by  the  society's  labor*, 
through  which  a  great  many  additions  have 
been  made  to  the  list  of  strictly  Western 
minerals.  The  most  important  achievement  is 
the  discovery  of  three  distinct  new  minerals. 
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1886,    Pp.  246.     Piice,  |1.60. 

tat  Btithor  •»>■«  in  liiti  pr<;fm-<s :  "  For  Uio 
lul  tliirlY-rour  v<'ur!>  I  bnru  IkvH  tv;kc)iiug 
p«ycliology,  .  .  .  From  yvu  to  ye«r  I  lure 
born  improriiig  mj  cuurve,  and  I  claim  to 
have  adrnno«d  with  the  timej."  No  one 
tcquAinted  with  Dr.  McCosb's  e«Tli«r  trea- 
Uaes  would  den;  upon  examining  this  one 
th*t  be  bos  "  advanced."  The  trouble  is, 
be  has  not  adraoced  fast  enoagh  nor  far 
enough — "the  tiioiu"  have  distnnced  him 
in  the  rare ;  and,  after  we  have  given  all 
due  crvdit,  we  have  to  confess  to  ourselves 
that  iliU  latent  work  leaves  ua  with  the  con. 
•ciousnem  o(  a  gnod  deal  to  be  dcaiml.  Vie 
suppose  the  aulbor  would  maintain  tliat  his 
account  of  the  cognitive  powers  is  scientific 
Itut  at  the  verv  outlet  a  su!>iiicion  is  cast 
upon  its  Bciontific  cbaracler  bv  the  opening 
sentence :  "  PBTcholup7  is  the  science  of  the 
souL  ...  By  nul  is  meant  that  self  of 
which  every  one  is  conarious."  Now,  we  fear 
Dr.  McCosh's  Scotch  fondness  for  theological 
battles  has  interfered  in  this  case  with  that 
siroplidly  of  truth  which  the  faithful  ex- 
positor of  science  ought  to  exhibit  in  his 
BtatOTDcnts.  The  implications  of  the  word 
son/  extend  much  further  than  is  indicated. 
Dr.  R«id  expressed  tbem  when  he  said,  "  It 
is  a  primitive  belief  that  tlie  thinking  prin- 
ciple is  something  ditferent  from  the  bodily 
organism,  and,  nbca  we  wish  to  signalize  its 
peculiar  nature  and  destiny,  we  call  it  mnil 
or  fiirii."  In  a  word,  sou/  has  reference 
distinciircly  to  mind  as  immortal  or  as  capa- 
ble of  existing  independently  of  the  present 
bodily  organiiim.  This  meaning  is  not  open- 
ly declared  by  Dr.  McCoeh,  but  by  the  use 
of  the  term  an  argument  is  quietly  instilled 
into  the  mind  of  the  reader.  President  Por- 
ter, who  also  calls  psychology  the  "  science 
of  the  soul,"  is  much  more  frank  in  bis  cx- 
jwsitlon.  But,  certainly,  inasmuch  as  the 
immortality  of  the  soul  is  something  which 
we  all  hope  psychology  will  demonstrate  as 
a  result  of  the  examination  of  mental  pnv 
cesses  and  powers,  would  it  not  be  mora 
satisfactory  to  c%-rry  one  and  add  to  the 
value  of  our  rcsenrchci  if  wo  did  not  start 
out  with  assuming  the  point  to  bv  proved  f 
This  same  disposition  to  study  mind  for  tlia 


fori 


:  v<ae  of  •afaMsnlitUing 
dl  too  notloMtiij 
notk.     To  refer  again  to  the 
are  Informed  tlutt  idealism  and 
ara  to  be  exploded,  and,  aa  «i 
claws   of   potcmicnl    iiictaiih; 
far  too  <  ' 
book.    Til 

poaitions  which  "deliver  ae"  from 
philosophical  errors  of  the  day.  )ii 
they  do,  but  the  warrant  for  latlni 
down  is  unfortuiuitely  not  always  » 
aa  the  eagemesa  to  aetabllsh  them. 

This  is  a  rcry  serious  defect     0 
although  WE  And  mnch  to  approve 
ticular  statements,  the  latest,  the  d 
the  best  results  of  psychological  study 
brought  out  nor  recognised  aa  tbi^ 
he.    The  same  cluudinrss  and 
which  perplex   tlu*  student  in  the 
itions  of  the  Hiiid "  annoy  us  berM 
classification  of  mental   power* 
modes  of  exercise  is   cumbrona 
quatcd.     It  is  not  so  good 
William  Uamilton,  and   is  lafi 
of  President  Porter.     Wo  have, 
pie,  no  less  than  "  six  difTernit 
of  the  representative  power*, 
is  placed  association.     But 
much  concerned  with  p 
edge  as  it  is  with  representative;' 
the  old  divisions  of  reproductive 
ductirc  imagination  or  momory 
nation  would  be  quite  sulBclrnt 
not  included  under  associalion. 
it  is  very  confusing  to  find  aftci 
tinct  powers  the  camparativ«, 
apprehension   of   relations 
operations,  as  if  the  associative 
resentative   powers  were   not 
explain  all  these  mental 
under  the  "  relations  "  daasil 
identity   and   dilTerenoe,   and 
blanee.     Obviously,  identitjr  ■■ 
plcto  Bgreemeat,  and 
plcte;  while  it  may  be  aid  oC< 
catalogue  oF  rvlntions  mew 
would  certainly  be  greatly  simptii 
most  every  authority  in  psych 
logical  science. 

The  tr»>Htment  of  the  dltcnnitva 
tioii'  ,•  di 

the  ..  b*. 

logic.    I'ha  expoaitim  oi 
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JD  the  main  good.  Here  the  work  is  least 
uiiichroniatic.  Wc  are  glad  to  see  that  Dr. 
McCosb  eaunciatcf  clearly  that  sensation 
and  perception  go  together,  there  being 
no'BcnsatioQ  without  perception.  We  wish 
he  had  also  made  evident  the  fact  that 
there  can  be  no  perception  without  repre- 
sentation. There  is  some  useful  informa- 
tion in  the  finer  print  notes,  nnd  the  student 
ought  not  to  overlook  it.  This  last  is  true 
of  other  parts  of  the  book  as  well. 

Uowcver  much  fault  wo  may  be  disposed 
to  find  with  this  treatise,  considered  as  a 
sdcntiSc  account  of  the  cognitire  powers, 
we  think  no  one  can  deny  that  it  contains 
much  raluublc  moral  didactic.  The  dangers 
of  novel -reading  are  vividly  portrayed; 
"  some  even  of  our  Sabbath-school  stories  " 
tend  "  to  dissipate  and  weaken  the  mind." 
Attention  is  called  to  the  fact  that  "  tho«e 
who  would  allure  the  thoughtless  know  well 
bow  to  set  off  sin  and  folly  by  theatrical  ac- 
oompanimenu,  by  the  setting  of  cut  flowers 
which  look  pretty  by  night,  but  which  are 
faded  on  the  morrow  " ;  and  warnings  arc 
uttered  in  great  profusion  against  evil  hab- 
its of  all  sorts.  This  is,  of  course,  very  ex- 
cellent. It  makes  the  book  a  Mfe  one  to 
put  In  the  hands  of  youth.  It  also  adds  to 
its  merit  that  we  can  unreservedly  say,  as 
the  critic  whom  Leslie  Stephen  quotes  in 
the  prcfarro  to  liis  "Science  of  Ethics  "  re- 
marked of  Dr.  Watts's  sermons,  that  there 
is  notliing  in  President  McCosh's  work 
"  calculated  to  call  a  blush  to  the  cheek  of 
modewy." 

MAKirat  Tiutjrtjra.  By  CitASLia  H.  IIah. 
New  York;  Harper  &  Brothers.  Pp. 
403,  with  Illustrations. 

Ka.  IIah  is  evidently  an  enthusiastic 
believer  in  the  frill  elHcocy  and  competency 
of  manual  training — habitude  in  the  use  of 
tools  and  the  execution  of  designs— to  work 
oat  the  solution  of  social  and  industrial 
problems.  He  regards  tools  as  the  great 
civilizing  agency  of  the  world ;  believes 
that  "it  is  through  the  arts  alone  that  all 
brandiu  of  learning  find  expression,  and 
loui'h  human  life  "  ;  and  accepts  as  the  true 
definition  of  education  "  the  development 
of  all  the  powers  of  man  to  the  culminating 
paint  of  action ;  and  this  power  in  the  con- 
eww    tbt  power  to  do  some  useful  thing 


for  man — this  must  be  the  last  analysis  of 
educational  truth."  A  study  of  the  roptho<ls 
of  the  manual  training  department  of  Wash- 
ington University  at  St.  Louis  brought  him 
to  the  conclusion  that  the  philosopher's 
stono  in  education  had  been  discovered 
there.  He  wrote  constantly  on  the  sub- 
ject for  three  years,  and  in  the  mean  time 
the  Chicago  Manual  Training-.School  was 
established.  The  account  of  (his  instilutioo 
and  its  «pcrations  forms  the  ba.<is  of  this 
work,  which  includes  also  a  kind  of  general 
survey  of  the  whole  theory  and  history  of 
education  from  the  point  of  view  which 
the  author  has  deBcribcl  himself  os  occtipy- 
ing.  In  the  book  arc  included  descriptions 
of  the  various  laboratory  class  processes 
of  tho  Chicago  school  during  the  course 
of  three  years;  arguments  to  prove  that 
tool  practice  is  highly  promotive  of  intel- 
lectual growth,  and  in  a  still  higher  degree 
of  the  upbuilding  of  character ;  a  sketch  of 
the  historical  period,  in  order  to  show  that 
the  decay  of  civilization  and  the  destruction 
of  social  organisms  have  resulted  directly 
from  defects  in  methods  of  education ;  ami 
a  brief  sketch  of  the  history  of  manual 
training  as  an  educational  force.  The  dis- 
position to  exalt  the  "  new  education,"  which 
is  one  of  the  most  striking  characteristics 
of  this  book,  is  deserving  of  all  honor.  That 
education,  most  men  will  admit,  has  been 
too  much  neglected  in  our  times,  and  is  un- 
appreciated and  discouraged  to-day  by  the 
very  men  who  ought  to  be  most  interested 
in  upholding  it — the  artisans  themselves,  aa 
represented  by  their  trados-nnions.  It  is 
well  for  it  to  have  an  advocate  whose  heart 
is  full  of  it.  Another  disposition,  and  a 
still  more  striking  characteristic  of  the 
book,  is  not  so  commendable  :  we  mi?an  the 
disposition  to  decry  the  old  education  and 
its  fruits.  To  say  that  the  value  to  man 
of  the  services  of  such  a  statesman  as  Mr. 
Gladstone — who  is  undoubtedly  one  of  the 
best  fruits  of  tho  old  system  of  education — 
is  relatively  unimportant,  while  that  of  Mr. 
Bessemcr's  services  is  "  enormous,  incal- 
culable," is  rank  nonsense;  and  this  wo 
may  say  without  undeiTating  the  benefit 
mankind  have  derived  from  Mr.  Besscraer's 
invention.  The  old  education,  which  has 
given  us  Mr.  Gladstone  and  the  statesmen, 
aod  numerous  artists  and  illustrioua  invent- 
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ors,  uid  vmi»  ICr.  BcMemer  poMibl*,  ba» 
aoatKbatcd  >  laiga  yuX  lowonl  niftkfaig  tlio 
worU  what  It  is.  Th&t  it  U  not  petftct, 
uid  luts  from  tiinc  to  time  to  be  mipplo- 
mentcd  to  meet  the  constantly  dereloplng 
want!  oif  aodet;,  docsi  not  detract  tram  iti 
real  raluc,  or  from  thR  (act  that  wfaaterrr 
IB  brought  ia  in  addition  to  it  ii  cloacl}:  ooo- 
nected  with  it,  and  largely  dependent  opoo 
it  {or  the  power  to  perfect  itself.  It  was 
supplemental  in  the  luiddle  ages  ky  some- 
thing nrj  like  tlie  miiniial  training.8chools, 
in  lite  shi^M  at  the  guilds,  and  the  svstcms 
of  apprenticeship  and  joumrymen ;  and  it 
is  tlie  workmen,  who  hare  deliberately  cast 
tbcM  ^sterns  awar,  and  are  decrying  all 
distinctions  (ounded  on  excellence,  and  not 
the  adrooates  of  the  old  education,  tliat 
baro  made  the  new  traimng.scbool3  ncces- 
tmrj- 

CornuBCTTom  to  tbk  Tibtubt  Geoloot 

A3ID      PaLCOBIOLOGT      OF      THt     UxirSD 

Statb.  By  .\kgelo  Heilpris,  Profc»s- 
or  of  InTertebratc  Paleontology  nt  the 
Academy  of  Nstural  Sticnces  of  Phila- 
delphia. Philadelphia:  Published  by  the 
Author.     18M.    Pp.  117. 


I  iloLnus  has,  in  the  present 
volume,  made  a  rslitablc  addition  to  tlie 
literature  on  this  subject. 

Beddc*  offering  a  general  systematic 
reriew  and  analysis  of  the  formation  taken 
as  a  whole,  a  concise  statement  ia  given  of 
the  geology  of  the  tertiary  period  in  all  of 
those  States  of  the  Atlantic  and  Gulf  bor- 
der where  the  fomutioD  has  been  deter- 
mined; each  of  these  States  is  separately 
considered. 

The  second  division  of  the  book  treats 
of  the  relative  ages  and  daasification  of  the 
poet-eooeoe  tertiary  depodu  of  the  AtUui- 
tic  slope;  and  contains  carefully  prepared 
faonal  lists  of  Maryland,  Virginia,  and 
North  and  South  Carolina. 

The  other  dirisions  of  the  Tolunie  re- 
late respectively  to  the  stratigrnphical  evi- 
dence afforded  by  the  tertiary  fossils  of  the 
peninsula  of  Uaryland;  to  the  occurrence 
of  niunmulitic  deposits  in  Florida,  and  the 
association  of  nummulilos  with  a  fresh- 
water fauna ;  a  oompariaon  of  the  tertiary 
moliuaoa  of  the  Southeastern  United  States 
and  Western  Europe  in  relation  to  the  de- 
termination of  identical  forms  ■,  and  to  the 


age  of  ttie  Xt^pa  rocks  of  CoHfoa 
the  oocmrence  of  ammnnltia 
tertiary  depoaila.  A  map  acoonpi: 
Toliratc 

The  whole  work  bears  the  mark 
fal  study  and  reseftrvh,  and  will 
ty  greatly  assist  the  labor  of  fntoie 
in  this  field. 

AxKVki.  ADDBisiL      '■'■'   '^    ^'    I- 
President  of  the 
of  Washington  f" 

Tks  society  had  just  closed  its  fli 
when  this  address  was  delivered  (Mi 
1885).  The  address  notices 
more  striking  entomological 
year,  and  brings  forward 
observations  that  an  snggestlffc 
reference  to  the  Emoooiogical 
of  the  Agricultural  OepaitmcDl,  « 


Dr.  Riley  is  the  head,  no 
than  himself  appreciates  bow  far 
short  of  his  own  ideal  and  of  the 
ties  of  the  country,  or  "  how 
to  build  up  to  that  ideal  onder  (he  1 
nate  political  unscientific  atniospb< 
pervades  the  deparunenL  .  .  .  It  wi 
away  from  official  surroandiog*,  avi 
the  work  of  the  United  States  entoa 
that  the  members  of  the  dividon  ds 
join  in  the  organisation  of 
was  still  more  to  get  acqoainl 
of  kindred  tastes  outside  tb* 
in  Baltimore  and  elsewhere, 
Wsfbingtoo,  and  to  cultivate 
course  and  interchange  of  views 
rience."  The  various  branchi 
ence  arc  well  represented  in  tl 
in  the  various  collections  in  WoaUa 

Tnz  CtiMAnc  TaKAntDrr  or  Ihauas: 
IRX  Noirm  Cabouha  xa  a  UeoI 
boru     By  ncKitr  0.  Mabct.     I^ 

Tax  former  subject  mentioned 
tith;  is  considered  in  ttie  first  foai 
of  this  pamphlet.  Concerning  tli« 
subject,  we  have  a  description  of 
angular  region  between  the  Blue  lU 
the  Smoky  Moaninins  of  Xorthen 
Carolina,  where,  within  aa 
miles,  there  are  twenty 
tluMisaod  feet  high  ;  nine  tentln  ol 
tire  district  it  an  anbrokeo,  pi 
est  of  the  largeet  growtli,  chiedy 
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ous  trc«i ;  &nt]  not  a  lake  or  a  swamp  ia  to 
be  found  in  the  entire  region.  The  water  Ik 
pure  and  abundant,  and  sulphur  and  iron 
springs  are  not  rare.  "  One  great  benefit  to 
inTalids  of  all  classes  lies  in  the  punty  of 
tbe  air,  which  the  extraordinary  forest- 
growth  docs  much  to  render  equable  in 
temperature  and  tooisturt;.  I>ust  Is  un- 
knono.  The  electrical  phenomena  of  the 
summer  storms  are  exceptional.  .  .  .  Not- 
withstanding the  ntt«r  disregard  of  the 
laws  of  hfiilth  by  the  inbnbitantii,  they  are 
a  long-lived  race  of  people." 

Kajrr's  Emics:  A  Cmttcal  ExroatTioN. 
Bv  Notn  PoBTEH.  Chicago :  S.  C.  liriggs 
k'Co.     Pp.  21 ».     Price,  11.25. 

This  volume  is  the  fifth  of  Griggs's  series 
of  Philosophical  Classicsi  I'resident  Porter 
enforces  the  dcsciiptinn  implied  in  the  title 
that  hu  treatise  is  both  expository  and  criti- 
cal. It  proposes  first  to  interpret  and  then 
to  criticise  the  principal  features  of  Kant's 
ethical  system,  and  the  one  in  order  to  ef- 
fect the  other.  In  performing  his  work, 
the  author  has  thought  it  l>cet  to  state  the 
the«ry  very  largely  in  Kant's  own  language, 
with  such  comments  as  might  be  required 
to  make  it  iotvlligible ;  and  he  has  done 
tfaia,  both  in  order  that  he  might  be  en- 
tirely just  to  Kant  himself,  and  that  be 
might  aid  the  unpractlccd  student  in  the 
taak  of  interpreting  the  Gorman  philoso- 
pher. Besides  a  brief  general  introduction. 
President  Porter  gives  a  snmmary  or  con- 
densed i«tIcw  of  the  distinctive  positions 
taken  by  Kant  upon  the  most  important 
topics  as  oomparcd  with  those  of  other 
writers,  sod  stHctntes  npon  Kant  by  a  few 
Gcnnan  critics. 

Ta»  EoosojnciL  Ficr-BooK  ajto  Frki- 
ToADKn's  Gpide.  Edited  by  II.  R.  Bow- 
EKR.  New  York :  The  New  York  Free- 
Trade  Club.     Pp.  161. 

Tbu  volume  is  in  the  main  a  statement 
facts,  given  in  their  most  concise  shape, 
^hout  varnish,  with  some  statements  of 
opinion  in  which  both  sidea  are  represented 
for  goidancr  in  making  up  the  mind  on  the 
tariff  issue.  It  is  prepared  for  the  further- 
ance of  free-trade  principles,  which  the  ed- 
itor assaroes  in  the  introduction,  are  sup- 
by  the  facts  of  history  and  of  pres- 
1  tzpcrimce,  as  well  as  by  tho  principles 
rot   v'tT  _«:, 


of  economics.  In  it  arc  a  short  history  of 
the  tariff,  quotations  from  American  lead- 
ers and  party  utterances  on  revenue  ro- 
form,  "  Prolcctioni.<it  Points  and  Free-Trade 
Fact!),"  and  valuable  tables.  Free  trade  is 
aclniiltcd  to  have  several  shades  of  mean- 
ing. The  free  trade  cau.ie  ia  said  to  in- 
clude the  great  body  of  men  who  oppose  the 
principle  of  trade- restriction  called  protec- 
tion, and  who.se  common  uim  is  to  get  tUs 
"  mischievous  element "  out  of  the  tariff  and 
confine  taxes  to  the  snpport  of  the  Govern- 
ment. This  implies  a  "tariff  for  revenue 
only.  .  .  .  Tlic  immediate  steps  to  this  end 
are  the  freeing  of  crude  matoriahi  from 
duty  at  the  bottom,  and  tlic  reduction  of 
excessive  duties  at  tho  top.  All  shades  of 
revenue  reformers  unite  in  these  steps,  and 
arc  willing  that  their  success  should  be  the 
teat  of  further  advances  in  freeing  trade." 

MtmicnPAL  Admimistbatiok.  By  Ronntr 
Mathews.     Kochcster,  N.  Y.     Pp.  16. 

This  pamphlet  embodies  the  substance 
of  an  address  delivered  before  the  Fort- 
nightly Club  of  Rochester.  After  reriew- 
ing  the  whole  subject,  the  author  roaches 
the  conclusions  that  tbe  misgovemmeni  of 
cities  is  due  to  the  imperfections  of  human 
nature,  imperfections  of  our  election  niv 
chinery,  and  mistaken  ideas  about  tlie 
proper  functions  of  city  government.  Tlic 
reforms  needed  are  proportional  represen- 
tation, business  adrainlstntion,  and  that 
elevation  of  humanity  which  is  both  a 
cause  and  a  consequence  of  good  govern- 
ment. 

BcLLETix  or  TH«  tTurrun  States  Oioiooi- 
CAL  St/Rvsr.  N'os.  1  fi  to  26.  Washing- 
ton: Government  Printing-office. 

\o.  16  is  "On  the  Mesoxoic  and  Ceno- 
xoic  Fauna  of  California,"  by  Dr.  C.  A. 
White.  No.  16  is  "On  the  Higher  Devo- 
nian Fauna  of  Ontario  County,  New  York," 
by  J.  M.  Clarke.  No.  17  is  "  On  the  Develop- 
ment of  Crystallization  in  the  Igneous  Rocks 
of  Washoe,  Nevada,"  etc.,  by  Arnold  Hague 
and  J.  P.  Iddinps.  N'o.  18  is  "On  Marine 
Eocene,  Frcsh-Watcr  Miocene,  and  other 
Fossil  Mollu.4ca  of  Western  North  Ameri- 
ca," by  Dr.  C.  A  White.  No.  19  is  '•  Notes 
on  the  Strati^'raphy  of  California,"  by 
Gxrge  F.  Becker.     No.  20  is  "Contrihu. 
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tlons  to  the  Mineralogy  of  the  Bodcy  Moont- 
ains,"  by  Whitman  Croas  and  W.  F.  Hille- 
'bnnd.  No.  21  is  "The  Ugnitee  of  the 
Grand  Sioux  Reeerratton,"  and  a  "Beport 
on  the  liegion  l>etween  the  Orand  and  Mo- 
rcau  Rivers,  Dakota,"  by  Bailey  Willis.  Ka 
22  is  "  On  New  Cretaceous  Foasils  from  Cali- 
fornia," by  Charles  A.  White.  No.  28  is 
"  Obsenrationa  on  the  Junction  between  the 
Eastern  Sandstone  and  the  Keweenaw  Se- 
ries on  Keweenaw  Point,"  by  B.  D.  Irving 
and  T.  C.  Chamberlin.  Tfa^e  oonatitate 
Volume  in  of  the  "  Bulletin,"  a  volume  of 
498  pages,  with  many  plates,  and  are  sold 
separately  at  five  cents  each,  except  No.  20, 
the  price  of  which  is  ten  cents,  and  No.  28, 
fifteen  cents.  No.  24,  which  will  be  the  be- 
ginning of  Volume  IV,  is  a  "  List  of  Marine 
Molinaca,  comprising  the  Quaternary  Fossils 
and  Beoont  Forms  from  American  Locali- 
ties iMtween  Cape  Battens  and  Cape  Roqnc> 
including  the  Bermudas,"  by  W.  H.  Ball, 
twenty-five  oents.  No.  25  is  "  On  the  Pres- 
ent Technical  Condition  of  the  Steel  Indus- 
try in  the  United  States,"  by  Phineas  Bamee, 
ten  cents.  No.  26  is  "  On  Copper-Smelting," 
by  II.  M.  Bowe,  ten  cents. 

AK  iNTRODrcnON  10  THS  StCDT  0»  THl  Co»- 
STITL'TIONAL  AND  POLITICAL  HiSTOBT  Or 

THE  States.  By  Fbankun  Jameson. 
Pp.  29.  A  Puritan  Colont  in  Mabt- 
LAND.  By  Daniel  R.  Randall.  Pp.  47. 
Baltimore:  N.  Murray.  Price,  BO  cents 
each. 

These  essays  are,  respectively,  Nos.  6 
and  6  of  the  fourth  series  of  the  "  Johns 
Hupkins  University  Studies  in  Historical 
nnd  PoliUcal  Science."  Mr.  Jameson's  es- 
say is  an  endeavor  to  illustrate  the  impor- 
tance of  the  study  of  local  political  move- 
ments, from  those  of  the  town  and  town- 
ship to  those  of  the  State,  in  their  bearing 
on  the  constitutional  development  of  State 
and  national  governments.  In  it,  he  no- 
tices the  tendency,  which  is  not  a  good  one, 
to  insert  provisions  respecting  details,  mere 
temporary  elements,  into  constitutions,  as 
tending  to  impair  the  reverence  with  which 
those  charters  ought  to  be  regarded,  to 
lower  their  authority,  and  to  introduce  into 
our  governments  a  most  undesirable  insta- 
bility. Mr.  Randall's  study  relates  to  the 
history  and  influence  of  a  colony  of  Puri- 
tans— whose  first  leader,  the  Bev.  AJesan- 
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"  Proocedings "  hu  been  begnn,  and  four 
paper*  inUindcd  for  it  are  In  the  bandii  of 
the  printers.     Notice  i<  t&kcn  of  the  fact 
that  the  indebtcdnegg  on  the  building  of 
Academy  has  been  paid,  and  the  for- 
lion  of  a   permanent  endowment   fund 
been    begun.      Tnro  chapters   of   tlie 
Agosslz   Associiilion   of    America   for  the 
idj  of   natural    lii^tory,   and   a   "Uum- 
tldt  SocietT,"  which  seeks  to  unite  philo- 
hical  speculations  with  scientific  inves- 
ions,  have  been  formed  in  Davenport, 
and  bold   their  meetings  in  the  rooms  of 
the   Academy.     It    is   observed    that    the 
nicmbersliip  of  these  organizations  is  made 
jip  wholly  of  young  men  and  women,  large- 
students  in  the   public  schools  of  the 
r.     These  facts,  and  everything  connect- 
ed with   this  volume,  speak  well   for  the 
earnest  interest  that  prevails  at  Davenport 
in  the  study  of  science. 

Oil  Shall  DnmtKSOEB  or  Scksitiox.    Dy 
^B      C.  S.  PciRCi  and  J.  Jastbow.   Pp.  II. 

^^V     A  BECORD  of  experiments  to  determine 
^^^e  point  at  which  difTerences  in  the  inten- 
^^Hties  of  nerve  cxciiations  cease  to  be  pcr- 
^^■ptible.    Among  the  points  brought  out  is 
^^BLe  probability  that  we  gather  what  is  pass- 
ing in  one  another's  minds  in  loxigc  measure 
from  sensations  so  faint  that  we  arc  not  fair- 
ly aware  of  having  them,  and  can  give  no  ac- 
;       count  of  bow  we  reach  our  conclusions  about 
mch  matters.    The  insight  of  women  as  well 
^^^  certain  "  telepathic  "  phenomena  may  be 
^Hcplaincd  in  this  way. 

A  Triatisk  on  Tm  Diseasxs  of  the  Nfbv- 
ors  STSTtM.    By  William  A.  Uauuoxd, 
M.  D.    Eighth  edition;  with  Corrections 
and  Additions,     New  York  :  D.  Apple- 
ton  &  Co.     Pp.  948.     Pric^e,  $5. 
It  would  be  hardly  possible  to  give  a 
better  evidence  of  the  merit  of  this  work 
iUi  is  afforded  by  the  appearasce  of  this, 
ei^th  edition,  testifying  that  during  the 
tceo  years  it  has  been  before  the  public 
it  has  been  tried  and  found  not  wanting. 
The  &r«t  edition  was  published  in  1671,  as 
mliDg  to  a  great  extent  on  the  author's 
own  eiperience.     Its  declorcd  purpose  was 
to  be  a  Irestieo  which,  without  being  supcr- 
floial,  abotild  be  concise  and  explicit,  and, 
whboat  claiming  to  be  exhanstive,  should 
be  ufflcieatly  complete  for  the  instruction 
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and  guidance  of  tbo«ewho  might  consult  it. 
The  sixth  edition,  in  1876,  was  entirely  re- 
modeled and  greatly  enlarged.  The  seventh 
edition  received  extensive  additions,  and 
was  translated  into  Italian  under  the  su- 
pervision of  Professor  BorrcUi,  of  Naples. 
The  opportunity  given  by  the  appearance 
of  thli  eighth  edition  bos  been  imptored  to 
revise  the  work  thoroughly,  make  several 
changes,  and  add  a  section  on  "  Certain  Ob- 
icarc  Diacasei  of  the  Nervous  System." 

A  OUTICAL   HiSTORT  Or   THE  SaBBATB    ADO 
TBI  SrNDAT  IN  Till  ClIRlSTIAN   CUUBCH, 

By  A.  n.  Liwis,  D.  D.  Alfred  Centre, 
New  York:  The  American  Sabbath  Tract 
Society.     Pp.  B83.    Price,  tl.ifi. 

Dr.  Lewis  is  a  prominent  minister  of 
the  Seventh  -  Dsy  Baptist  Church,  which 
teaches,  according  to  his  own  statement, 
"  that  the  law  of  God  as  contained  in  the 
Decalogue  is  eternal  and  universal,  both  as 
to  its  letter  and  its  spirit;  therefore,  the 
seventh  day  is  the  only  Sabbath  -,  that  un- 
der the  gospel  it  should  be  observed  with 
Christian  freedom  and  not  Judaic  strictnew, 
but  that  the  change  which  Christ  taught  was 
a  ch.ingc  in  the  spirit  and  manner  of  the 
obEcrvance,  and  not  in  the  day  to  be  ob- 
served." The  argument  pursued  in  this 
work  is  exclusively  historical,  and  is  in- 
tended to  show  that  no  authority  worthy 
of  respect  exists  or  ever  existed  for  the 
change  that  has  been  made  in  the  day  to 
be  observed — from  the  seventh  day  to  the 
first.  The  evidence,  which  is  intended  to 
be  full  and  continuous  from  the  gospels 
down,  is  given  in  the  exact  worda  of  the 
texts  cited,  and  in  all  the  words  that  bear 
on  the  subject,  and  not  in  paraphrases  or 
abstracts,  so  that,  if  any  mistake  be  made  in 
its  import,  it  shall  not  be  the  author's  fault. 
In  this  war  Dr.  Lewis  attempts  to  show  that 
no  change  is  authorized  in  the  Gospels,  or  In 
the  words  of  any  of  the  apostles ;  that  the 
change  was  not  made  or  recognized  in  the 
first  two  centuries ;  that  the  first  signs  of  it 
appear  in  the  days  of  Constantine,  when  the 
seventh  day  was  still  observed  as  the  Sab- 
bath, and  Sunday,  being  the  day  of  the  res- 
urrection, was  celebrated  in  addition,  as  • 
religions  festival;  that  Sunday  observance 
gradually  grew  at  the  expense  of  the  sev- 
enth-day observance,  particularly  under  the 
auspices  of  the  Latin  Church,  and  under  the 
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calculi.  A  oulored  plate  of  flamo  and  nb- 
•orpUon  spectra  and  a  pl&lc  illustrating 
TsriouB  urinary  ticdimcntii,  arc  added  ;  more- 
over, some  illustrations  arc  given  in  the  text 
This  book  is  primarily  intended  to  be 
aacd  as  a  closa-boolc  in  ttic  lalwnitorics  of 
medical  and  pharmaoeutical  scbools,  but  it 
hi  also  well  adapted  for  self  instruction  in 
Ibe  principle*  of  chemical  analyaia. 

Watts's  "  Manual  or  Chkmistbt."  (Based 
on  Fownea's  "  Manual)."  Vol.  II.  Or- 
ganic Chemistry.  Second  edition.  By 
ProfcB«or  WiLLiAK  A.  Tiuiin.  Phila- 
delphia :  P.  Blakiston,  Son  &  Ca     1886. 

Pp.  oaa. 

Taic  general  favor  which  is  accorded  to 
Ur  Watts's  editions  of  Fownes's  "  Manual 
of  Chemistry,"  shows  how  well  adapted  is 
the  work  to  meet  the  wants  of  teachers  and 
Btudents. 

Professor  Tilden,  of  Birmingham,  the 
editor  of  this  issue,  has  closely  adhered  to 
the  plan  of  his  predecessor,  and  has  mainly 
endeavored  to  make  the  corrections  and 
additions  rendered  necessary  liy  the  progress 
and  development  of  the  science  The  no- 
menclature has  been  made  as  uniform  as 
possible,  and  has  been  brought  into  accord- 
ance with  the  system  adopted  by  the  Lon- 
don Cliemical  Society. 

Tlie  introduction  treats  of  the  synthesis 
of  organic  compounds  from  inoi^nic  mate- 
rials, of  ultimate  analysis,  the  clossiBcation 
of  organic  compounds,  their  physical  prop- 
erties, and  the  decompositions  and  trans- 
formations of  those  bodies. 

The  diicf  division  of  the  carbon  com- 
pounds is,  of  course,  into  the  fatty  and  the 
aromatic  groups,  or,  as  they  are  styled,  into 
■oethane- derivatives  and  benzene -deriva- 
tives. 

In  the  subdivisions  of  these  groups  the 
oi^nic  compounds  arc  classified  according 
to  their  chemical  structure  and  functions ; 
the  compounds  in  each  group  are  arranged 
in  homologous  series,  and  the  several 
gronps  are  separately  oon.<idcred.  While 
the  editor  has  tried  to  avoid  swelling  the 
volume  to  too  large  a  size,  he  hs<  aimed  to 
give  in  it  an  account  of,  or  at  least  a  refcr- 
CDOe  to,  all  carbon  compounds  which  con 
fairly  be  regarded  as  having  any  oonsidcr- 
able  theoretical  interest  or  practical  im- 
portance. 


The  Stati  Cokthol  op  MsniCAL  EtircATioK 
AND  Pbactice  (in  the  ncoative).  By 
RoMAiNK  J.  Ci-RTis.><,  M.  D.  Joliet,  Illi- 
nois.    Pp.  3!!. 

Db.  Cuktiss  writes  in  the  spirit  of  a  man 
who  considers  himself  engaged  in  a  contro- 
versy. His  situation,  in  fact,  invites  vigor 
on  the  part  of  a  disputant  who  speaks  from 
bis  side,  for  he  is  a  physician  in  a  Stat« 
where  State  control  is  cxcrdaed  quite  fully. 
Along  with  many  ciprcs^ions  which  might 
be  softened  without  diminishing  tlicir  argo- 
roentative  strength,  wc  find  points  presented 
that  apply  with  much  force  in  favor  of  the 
negative  side  of  the  question  ;  among  them 
the  one  embodied  in  the  opening  paragraph : 
"  The  modem  method  of  throwing  physic  to 
the  dogs  seems  to  be  to  put  the  matter  of 
medical  education  and  practice  under  the 
control  of  the  State ;  which  mean;*,  of  course, 
nothing  more  or  Ics  than  making  medical 
education  and  practice  a  factor  of  State 
politics.  This  method  assumes  that  poUtics 
is  a  better  criterion  of  ttic  standard  of  medi- 
cal education  than  any  educational  test,  or 
any  life-test,  and  also  assumes  that  colleges 
are  not  qaalified,  by  reason  of  natural  fa- 
voritism, to  judge  of  the  merit  of  their 
work."  This  description  may  not  now  ap- 
ply, as  a  fact,  in  any  State,  but,  the  political 
factor  once  introduced,  there  is  danger,  as 
the  political  machines  have  been  nmning, 
that  the  ultimate  result  may  be  fitted  to  it. 

On  thi  DivnopiiENT  of  VrviTABOtrs  Os- 

SBOCS     FisniS,     AND     Of    TBS     ATLANTIC 

Salhon.  By  John  A.  Rtder.  Wash- 
ington :  Government  Printing  -  Office. 
Pp.  3«,  with  Seven  Plates. 

Tnr.  former  paper  is  Intended  to  give  a 
summary  of  our  knowledge  respecting  the 
best  known  of  the  truly  viviparous  osseous 
fishes  characterized  by  an  intra-follicular  or 
intro-orarian  development.  The  second  pa- 
per is  based  on  the  investigation  of  recently 
hatched  embryos  of  the  landlocked  salmon. 
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AdraiilaK^t  nf  the  LIrk  Oksrrratorj'- 

Hr.  David  P.  Todd,  in  a  pamphlet  ilMCrip- 
tire  of  the  Lick  OI»crTator]r,  Uouni  Uamit 
toti,Csiiromia,  mcDtiras  u  unoog  tb<  aitt  ane 
tagcs  of  ita  |>cciiliBr  siluatlon  that  tbe  ataadi' 
DC83  of  the  atuKwpherv  at  that  faoigfat 
the  regular  emplo.riDent  of  tel 
pieces  which  magnify  two  or  thn» 
much  as  the  instruments  io  oi 
"  It  is  thit.4  Dot  unreasonabl*  lo 
a  few  nights  in  the  coune  of  ««sb 
ing  rear  may  be  found  when  tho 
roaguiffing  power — about  thirty' 
drcd  diameters  —  may  be  ad 
emploTcd  on  thii  irmit  t<-ti'«coi>f 
theoretical  diitaooc  of  the  '.  '  I 

become   aboat  aitty  mil: 
sponding  ideal  uf  p«irfi 

can  ncTcr   be   -.- ..        Th« 

might,  bowerer,  ezpaot  to  see  iIm 
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noob  Um  Mme  as  be  would  without  the 
tclcecopo  if  it  were  only  a  hundred  miles 
Bwmy.  "The  fact  of  mere  elcraiion  (loM 
than  a  mile)  abvre  the  sea-Icvcl,"  Mr.  Tudd 
obaerres,  "  will  not,  as  is  often  supposed, 
greatly  increase  the  apparent  light  of  celes- 
tial objeots,  as  the  stars  will  appear  to  be 
only  a  small  fraction  of  a  magnitude  bright- 
er on  the  mountain  than  at  the  sca-leTel. 
But — what  U  incomparably  more  important 
— the  gain  in  steadiness  of  the  atmosphere 
has  been  much  greater  than  any  one  ex- 
pected at  the  onset,  and  will  enable  the 
astronomer  not  only  to  make  good  use  of  a 
miiliitudc  of  clear  ni<,'bts  which  at  less  ele- 
vated stations  are  found  to  be  of  little 
value,  but  also  to  elevate  the  grade  of  all 
his  work  to  the  last  degree  of  precision. 
Fewer  observations  will  be  required  for  the 
accurate  determinations  of  the  positions  of 
stars.  The  elevation  also  makes  eflectively 
avulable  a  much  larger  region  of  sky  than 
oan  be  commanded  at  other  stations  in  a 
Hke  latitude,  where  observations  at  zenith 
distances  much  greater  than  seventy  degrees 
are  usually  not  worth  the  making." 

BOKf-EatliflC.— The  origin  of  the  use  of 
horse-flesh  na  food  is  lost  in  the  night  of 
the  past.  The  ancients  held  the  meat  in 
high  esteem,  and  a  number  of  modem  peo- 
ples ase  it  unhesitatingly.  Several  Latin  and 
Greek  authors  mention  it.  Virgil,  in  the 
third  book  of  the  "Oeorgics,"  speaks  of 
peoples  who  live  on  the  milk,  blood,  and 
meat  of  their  horses.  Pliny  and  Martial 
refer  to  the  same  fact.  Pliny  says  that  the 
ancient  Uermans  killed  horses  for  food,  and 
ate  their  raw  AeA  after  they  hod  made  il 
tender  by  carrying  it  under  their  legs  as 
they  rode.  Mixed  with  mare's  milk  and 
blood,  this  meat  form(>d  a  royal  dish ;  and 
the  Sannatian  when  pressed  by  hunger  nev- 
er hesitated  to  procure  it  for  him«e1f  by  cut- 
ting Ibe  veins  of  tlie  animal  on  which  he 
was  riding.  The  ancient  Persians  held 
hone-meat  in  liish  esteem  for  their  great 
feaata.  Several  Asiatic  peoples  offer  it  to 
guests  as  a  mark  of  honor.  The  Tartars 
rcf^rd  it  as  a  most  delicate  meat,  preferring 
the  fat  and  viscera ;  and  Tott,  who  was  sent 
by  the  King  of  France  on  a  mission  to  the 
Khan  of  Tartary,  ate  excellent  smoked 
bvrse-side;  at  his  Digbneea's  tabic.     The 


Yakut  bride  oilers  hor  spouse  a  cooked 
horse's  bead  garnished  with  snucos  from 
the  some  animal,  and  this  di.ih  constitutes 
the  staple  viand  of  the  wedding-feast.  Tlie 
Arabs  think  as  much  of  horse  as  of  game, 
and  the  Chinese  use  it  generally  and  daily. 
The  South  American  Indians  are  passion- 
ately fond  of  horse-meat.  The  natives  of 
Sumatra  have  a  decided  preference  for  it, 
particularly  if  the  animal  has  been  well  fed 
on  native  grains.  While  horse-flesh  vas 
generally  eaten  among  the  Ucrmans  till 
they  were  converted  to  Christianity,  or  till 
the  days  of  Charlemagne,  it  was  regarded 
with  aversion  by  the  eorly  Christians  as  a 
relic  of  idolatry,  (ircgory  III,  in  the  eighth 
century,  advised  St.  Boniface,  Archbishop 
of  Uayence,  to  order  the  German  clergy  to 
preach  against  horse-eating  as  unclean  and 
execrable.  This  prohibition  bebg  ineffect- 
ive, Pope  Zachary  I  launched  a  new  anathema 
against  the  unfaithful  "who  cat  tho  meat 
of  the  horse,  hare,  and  other  unclean  ani- 
mals." This  crusade  was  potent  over  the 
defectively  informed  minds  of  the  people  of 
the  middle  ages,  and  they,  believing  the 
meat  to  be  unwholesome  and  not  fit  to  cat, 
abstained  from  it  except  in  times  of  extreme 
scarcity.  Nevertheless,  it  continued  to  be 
eaten  in  particular  localities  down  to  a  very 
recent  period.  The  present  revival  in  the 
use  of  horse-flesh,  concerning  which  the 
French  papers  have  had  much  to  say,  is 
the  result  of  a  concerted  movement  among 
a  number  of  prominent  men,  the  principal 
object  of  which  wa<  to  add  to  the  food  rc^ 
sources  of  the  world. 

ExtremM  of  Woatlier  In  th«  Past — 

Captain  W.  II.  Gardner  has  examined,  for 
the  Alabama  Weather  Service,  tho  records 
of  tho  weother — such  ad  exist — from  1701 
to  188B,  and  concludes  from  thcra  that 
spells  of  severe  weather  of  all  kinds — ex- 
treme beat  and  cold,  violent  storms,  hurri- 
canes and  tornadoes,  di!<astrous  floodx,  and 
parching  droughts — were  no  more  rare  in 
the  last  century  and  the  earlier  part  of  the 
present  century  than  now,  lo  1 701  there 
were  recorded  at  Biloxi,  M'    '  '  ■ 

cold  that  instantly  froze 
a  tumbler,  and  an    ' 
labor  impossible  ci' 
morning  and  two  in  lLi<:  4,iu 
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tvinler  of  1740  water  wb«  froxco  solid  in  ibe 
lioascs  at  Charlcetoa,  South  Carolina.  In 
1748  and  1700  tlio  Miiaiitsippi  Rircr  at  New 
Orleans  was  frozen  from  tbirty  to  forty  feet 
from  tbc  sliorcs.  In  1823  skating  was  pos- 
sible on  all  the  standing  water  in  and  around 
Mobilv,  In  1827-'28  the  ground  in  Als- 
lianio,  Geor^o,  and  South  Carolina,  was 
fror«n  bard  from  December  till  March.  A 
flood  in  the  lower  Mi8iji.<i«ippi  and  a  "  fear- 
ful hurricane"  on  the  Gulf  coast  wore  re- 
corded in  1723  ;  another  dostructirc  hurri- 
cane in  17<'!2;  and  overHowa  of  the  lower 
Miitgiiigippi  from  January  till  June,  1 73fi ; 
after  whicli  came  a  long  drought,  and  a 
lower  river  than  had  ever  been  known.  In 
a  hurricane  at  Daupbin  Island,  in  Septem- 
ber, 1740,  a  four-pounder  cannon  was  inoTed 
by  the  wind  to  ciglitccn  feet  from  whcrr  it 
had  been  lying.  Other  hurricanes  of  ex- 
Iramc  fury  were  recorded  in  October,  1778; 
August,  1779;  August,  1780;  and  August, 
1781.  In  the  la«t  year  the  JlL-tsisfippi  at 
Now  Orleans,  the  Attokapa.'),  and  the  Ope- 
lousas,  were  higher  than  ever  before  known, 
llic  Mississippi  at  St.  Louis  was  equally 
high  in  tbc  flood  of  1785  and  in  July,  1884, 
and  it  reached  it<i  highest  recorded  flood  in 
1844.  The  flood  of  the  Ohio  River  in  1832 
was  not  exceeded  till  1883.  The  year  1840 
was  one  of  almost  continued  drouf;ht  in 
Alabama  ond  Mississippi,  and  pmyer-nieet- 
ingn  were  held  in  view  of  the  apprehended 
famine.  These  arc  only  a  few  of  the  in- 
Btaooes  of  remarkable  phenomena,  compar- 
able to  those  that  now  attract  attention, 
of  which  mention  is  made  in  Captain  Gard- 
ner's record. 

CtMl-TTostd  M  t  Baaarr.— Mr.  J.  A. 
Price,  of  Scranton,  rcnnsylvanlo,  rccoro- 
inenda  the  use  of  culm,  or  coal-waste,  in  ag- 
riculture, by  reducing  it  to  dust  and  apply- 
ing it  to  land,  to  darken  the  color  of  the 
soil,  produce  porosity,  and  stimulate  plant- 
life.  His  opinion  that  bcncflls  will  be  de- 
rived from  this  application  is  confirmed  by 
the  experiments  he  has  made.  A  dark  color 
of  the  soil  is  usually  associated  with  fertil- 
ity, and  with  reason,  for  it  promotes  the  ab- 
sorption of  heat  and  thus  makes  the  toil 
wanner  and  prolongs  the  season  of  freedom 
fnira  frost  at  both  ends.  Mr.  Price's  ob- 
eervktiona  of  the  odoct  of  oolora  on  soils 


side  by  side,  and  otherwise  precisely  atU 
•bowed  that  a  rigorous  existence  was  mail 
taincd  on  a  soil  darkened  by  wasle-< 
greatly  in  excess  of  that  of  the  ad 
strip  which  was  left  in  its  original  ( 
So  in  the  quality  of  porosity,  in  a  soil  \ 
OS  the  author  rt^commeods — a  blue  cloy  { 
hard  pan  token  from  an  exoaration 
fertilized  with  organic  manures — It  was  fo< 
that  greater  portMity  as  well  a*  imf 
color  was  given,  and  the  two 
treated  and  untreated,  exhibiteil  all  ( 
cuiiar  features  of  two  different  soils, 
com  upon  the  culm  charged  st<ction 
bibilcd  a  vigor  of  growth  of  tap  and  slj 
roots  and  of  stalk  and  car  that  sttrprisio); 
surpassed  that  of  the  other  section.  Thii 
result  has  been  maintained  through  wren 
plantings ;  and  similar  effects  were  obwrrai 
with  Lima  beona.  Since  coal  contaia 
ly  all  of  the  subatanoca  requisite 
healthy  growth  of  plants,  it  is  i 
to  suppose  that  its  application  will 
eSect,  OS  it  is  gradiully  daeomposeil 
chemical  action,  of  a  positive  manure. 
Buppoisition  has  also  been  confirmed  by 
exporimenls.  The  frrtilizin{;  results  of  I 
kind  begin  to  reveal  tbomselrcA  in  |)m  \ 
ond  year. 

TbelrrawaddjBlTfr. — Oneof  iheL 
river:*  in  the  world  is  the  I  rmwaddy,  and  it  itj 
surrounded  with  a  great  mystery  a*  to  i 
is  its  source.    The   sea-front  of   iu 
extends  over  about  one  I' 
miles,  with  nine  or  ten  tu 
over  the  space.     The  average 
charge  is  about    631,70t,OO(VXIO 
yards,  very  nearly  four  Hf tlis  of  that  of  1 
Mississippi   Bivcr.     But,  while  tli« 
eippi  discharges  pretty  evenly  all 
round,  the   Irrawaddy   sends    tlowa  < 
fourths  of  its  total  In  the  thn.-e  rooai^ 
August,  and  September,  or  in  othfT  i 
monthly  flood  average  is  more  than  twin 
OS  great  as  that  of  the  Ulmiwiiipt. 
extreme  flood  disebatge  of  tha  Inawsildy  (4 
one  day  In  1817  was  at  the  rat*  of 
2,00rt.00<>  cubic   foei  rwt  occood,  whit*  i 
lowest   known    disrli  •  .rr«d 

same  year,  and  may  I 
bcrs  ss  fiO.OOU  cuUe  lw\  {xa  , 
fortieth  uf  the  flood  diaeburga, 
est  flood  disoharga  la  en*  day  U  ftfty  ^1 
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p«ater  than  that  of  the  MisKiuippi,  and 
double  that  of  any  river  in  Kunipe.  The 
magnitude  of  the  Irrawadd;  in  its  mid-portion 
caoaas  astonishment  to  crer;  rir^itor  whose 
ideas  are  formed  from  Western  maps.  Cap- 
tain  Hanney  saja,  on  this  subject :  "  To  thia 
point  no  diminution  in  the  volume  of  the 
IrrawaddT  wae  perceptible,  from  which  we 
may  infer  that  all  the  principal  feeder  af- 
fluents which  pour  tributary  streams  into 
the  Irrawaddy  were  still  farther  north,  and 
bad  not  yet  been  reached."  Dr.  Oriffitba  was 
astonished  at  the  size  of  the  river  above 
Uandalay,  and  ciprcssod  the  belief  that  it 
is  probably  "  an  outlet  from  some  great  riv- 
er which  drains  an  extensive  tract  of  coun- 


laridcBts  of  Travrl  In  Somanll-LaDd. — 
Mr.  F.  L.  James,  while  traveling  in  the 
Somauli  country,  East  Africa,  had  a  serious 
tax  imposed  upon  him,  from  a  custom  of 
the  natives  to  come  to  the  camp  every  night 
to  be  fed.  "They  would  sit  silent  on  the 
ground  near  the  camp-fires  where  our  men 
would  be  eating,  and,  though  they  never 
aske<i  for  food,  they  always  succeeded  in 
getting  it  given  to  thoiii."  Living  among 
all  the  Sumanli  tribes  are  low  caste  tribes: 
the  Midgan!>,  who  curry  bows  and  poisoned 
arrows ;  the  Tomals,  workers  in  iron ;  and  the 
Ebir,  workers  in  leather  charms.  An  inter- 
esting illustration  of  the  faculty  of  adapta- 
tion to  the  environment  is  given  in  the  abil- 
ity of  the  animals  of  the  country  to  go 
without  water.  The  camels  on  one  stretch 
puscd  fifteen  days  without  drinking.  Sheep 
are  able  to  go  from  six  to  eight  days,  and 
the  horses  of  (he  party  several  times  went 
three  days  without  water,  and  withont  ap- 
parent sufTe  ring.  The  arrival  of  the  com- 
pany at  Gesloguby,  one  of  the  principal 
watering-places  of  the  country,  created  much 
excitement  among  the  people  who  were  wa- 
tering their  stock.  They  crowded  around 
the  tnriha  In  hundreds,  "  and  cxpre.iscd  the 
greatest  amazement  at  us  and  our  doings. 
Smoking  particularly  astonished  them,  as 
they  thought  a  pipe  was  part  of  our  per- 
sons, and  that  the  white  man  kept  a  fire 
somewhere  in&lde;  and,  when  one  of  our 
party  shot  a  bird,  many  fell  down,  while 
others  invoked  the  protection  of  Allah." 
There  appeara  to  be  a  vein  of  considerable 


shrewdness  among  these  people.  A  faction 
who  were  opposed  to  Mr.  James's  journey 
fuund  that  the  British  consul-general  had 
received  an  order  from  his  government  after 
the  expedition  had  started,  to  stop  its  de- 
parture from  the  coast ;  and  they  made  use 
of  their  knowledge  with  an  ingenuity  which 
was  admirable  and  gave  our  travelers  much 
annoyance.  A  chief  of  a  neighboring  na- 
tion, the  Adone,  having  received  Mr.  James, 
used  diplomatic  arts  which  might  hnvc  bc- 
oome  a  GortchaUolT  to  make  of  him  an  in- 
strument with  which  to  cha.stise  one  of  his 
rivalu  ;  and  it  required  all  our  author's  skill 
to  avoid  a  fight  with  one  or  both  of  the 
rivals,  who,  however  much  they  might  hate 
one  another,  would  probably  have  oonic  to- 
gether to  attack  him.  Among  these  Adone, 
who  detest  the  Somauli,  but  sell  them  grain, 
a  man  is  not  looked  upon  with  favor  l)y  the 
women  of  his  tribe  till  he  has  killed  an- 
other, either  in  a  fair  fight  or  by  assassins 
tion — and  assassination  is  the  more  com- 
mon way.  Ttiis  entitles  him  to  paint  the 
boss  of  his  shield  red,  or  to  wear  a  feather 
in  his  hair. 

Thf  Coming  Jlctil.— It  is  pre<!idcd  that 
aluminum  i.-t  the  coming  metal,  which  is  des- 
tined to  supersede  iron.  It  is  the  most 
abundant  metal  in  the  earth's  crust,  and  is 
not  exceeded  in  usefulness.  It  is  the  me- 
tallic base  of  mica,  feldspar,  slate,  and  clay. 
It  is  present  in  gems,  colored  blue  in  the 
sapphire,  green  in  the  emerald,  yellow  in 
the  topsz,  red  in  the  ruby,  brown  in  the 
emery,  and  so  on  to  the  white,  gray,  blue, 
and  black  of  the  slates  and  clays.  It  has 
never  been  found  in  a  pure  state,  but  is 
known  to  exist  in  combinatiun  in  nearly  two 
hundred  different  minerals.  Corundum  and 
pure  emery  ore  very  lich  in  aluminum,  which 
constitutes  about  fifty-four  percent  of  their 
substance.  The  metal  is  white,  and  next  lo 
silver  in  luster ;  it  is  as  light  as  chalk,  or 
only  one  tiiird  the  weight  of  iron,  or  one 
fourth  that  of  eilver ;  is  as  malleable  as 
gold,  as  tenacious  as  iron,  and  harder  than 
steel.  It  is  soft  when  ductility,  fibrous 
when  tenacity,  and  crystalline  when  hard- 
ness is  required.  It  melts  at  1,300°  Fahr., 
or  at  least  600°  below  the  melting-point  of 
iron,  and  it  neither  oxidlxcs  in  the  air  nor 
tarnishes  in  contact  with  gases. 
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Iff «  CliraitMl  EltmenU. — Wc  are  in-  I 
delited  to  I'rtifcs84)r  II.  Carringlon  Holtun  I 


for  the  foDoatn;;  iiitnosting  tabic 
clcmcut^  anDouuci-d  lince  i  87  T : 


D.t«. 

Name. 

Soaree. 

1877 

Davyum 

Platinum  ores 

Columbite 

Sergius  Rem.                          1 
Hermann.                                J 
Prot.                                      J 
J.  L.  Saiith.                    ^^fl 

Oelifonlaine.                  ^^^ 
Delafontainek                        ■ 
Uarignac                                1 
Snret.                                       ■ 
N'ilwn.                                    ■ 
Dabn.                                      " 
Lccoq  do  Dolsbandna. 
tiuyanl.                                   a 
Editor  Wagner'a  Jabresb.        1 
Cteve.                                       1 
Clevc.                                      1 
i.  L.  Sraltli.                           I 
J.  L.  Smith.                           1 
ScaochL                                 1 
Eaemmorer,                    ^^^^ 
Marignac.                         ^^H 
Phipson.                            ^^^ 

Th.  Wilm.                               1 
Webeky.                                 I 
Wekbacfa.                               ■ 
WeUbach.                             1 
Lecot)  dc  Bolsbatidma.          fl 
LoeiK)  lie  BuiiibaudnB.    ^^^ 
Lei-oi]  dv  lioiabaudno.  ^^H 
Winkler.                            ^^ 
Unnemann.                             ■ 
Levoq  de  lioubaudian.          1 
Crookea.                                  fl 
Ch>oke».                                m 
Crook  ee.                          ^^B 
Crookes.                          ^^H 
Crookca.                         ^^ 
Croohca.                                I 
Crookea.                           .^M 
Cruokes.                          ^^H 
Crookcs.                         ^^^1 

N(."ptimium 

Pmte 

SamarekJte 

Unnamed  minenil. . . . 
Samaraklte 

Mo-'iandrum 

1878. . . . 

".New  earths" 

Gadolisitc 

Gadolinite 

"X." 

1879 

Hcandiiun 

Gadolinite 

Norwegium 

Samnrium 

nraliam 

Barx^cIlium 

Tliulium 

Gcrsdorffite. 

Saniarsklte . . 

Platinum 

Mieapprohcnsion 

Gadolinite 

(JadoUnlte 

Columbium 

Ro^erium 

Saniarskite 

UVB 

1880 

Ya  and  Y/9 

Oadolinite 

1881   .. 

ActiniuTD 

Xinc-ores 

1882. . 

Pi  fl 

Gadolinite 

1888 

Nameless 

Platinum  ores 

VetA  vanadate 

Didymium 

I)idjmium 

1884. . . . 
188B 

Idiinium.. .   

Neodymium 

ProscodTmium 

Za 

/.fl". :...:::.:;;:;: 

Didymiam. 

1886 

Zy 

Terbia 

AuBtrium 

Do 

Sfl 

Somarskite 

S8 

Go 

Gadolinite 

Gadolinite 

(5-y 

08                

G 
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ForMt  Derastatlw  !■  Japan. — ^We  are 

permitted  to  publish  the  following  extract 
from  a  private  letter  from  Dr.  neinrich 
Harr,  who  is  now  in  Japan,  in  the  course  of 
a  journey  round  the  world :  "  The  disap- 
pointment in  regard  to  forests  in  Japan 
which  I  cipericnccd  was  keen.  The  Japan- 
ese have  sent  out  many  students  to  Korop« 
to  study  forestry,  and  have,  tlicrefore,  the 
reputation  of  poiMicssing  forests;  but  noth- 
ing of  that:  the  mountains  arc  bare,  and 
the  forests  burned  down,  just  as  thoy  arc 
in  the  eastern  part  of  the  Bocky  Mountains. 


Americans  might  take  a  fr--'-'  ----n 
regard  to  the  future  proep' 
West :  ouW  the  landscaiw  wm  tx  nx 
desolate  there,  bccauac  the  laad  la  4 
vided  into  small  boldinga  that  no  fa 
bo   imised.     Vulcanic   oniptlaaa   ta 
bare  buried,  a  hundrcil  or  more  ] 
whole  forests  of  "  Soogbcc,"  as  iba  1 
esc  call  their  sp«ui«*  of  Sofjuoia, 
again  dug  up,  and  pmptc  wonder 
size,  and  the  fii  itui  ^ 

become   gray,    i' 
are  paid  for  cabinet. work  ;  but  H^i 
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pnedool  enough  to  oonftider  thai  a  oan'ful 
culture  might  now  coTcr  the  mountains 
■gain  with  the  same  wealth.  Perhaps,  al- 
ready, in  fifty  years,  America  will  hare 
reached  the  same  stage ;  a  few  monsters  of 
the  forest  will  be  admired,  and  it  nill  hard- 
ly appear  credible  that  the  ancestor*  in 
their  greed  and  ignorance  burned  down 
these  priceless  treasures  for  an  ephemeral 
gain,  and  even  where  not  the  slightest 
gain  could  be  obtained  by  the  wanton  de- 
struction. The  United  States  piissess  still 
the  finest  forests  of  the  globe,  but  in  the 
land  of  haste,  h\irry,  and  greed,  anything 
which  can  not  be  turned  into  money  at  short 
notice  is  destroyed.  A  little  more  fore- 
thought might  benefit  not  only  the  future 
but  alito  the  present  generations.  The  cli- 
mate of  Japan  is  not  quite  so  fine  as  that  of 
the  Western  Cnitcd  States,  but  Eimilor  re- 
sults will  follow  similar  cau^ics.  Where  the 
land,  freed  from  forests,  is  used  for  agricult- 
oral  purposes,  tU<  foreat  deetniction  has  a 
fair  excuse ;  but,  where  enormous  tracts  of 
land  are  denuded  for  ntock-raising,  the  very 
meaas  will  defeat  the  end :  stock  can  not 
be  raised  without  water,  an<l  water  will  not 
poir ;  and,  with  the  dig.tppearauoc  of  moist- 
ure and  forests,  bard,  tough,  rarieties  of 
grass  will  alone  cover  the  mountain-slopes. 
Japan  is  the  land  of  inundations,  and  the 
effects  of  forests  upon  moisture  are  here 
most  strikingly  illustrated.  Every  thunder- 
shower  send?  its  whole  quantity  of  water 
without  delay  to  the  rircrs  and  the  sea,  and 
within  a  few  hours  a  mountoin-Talley  has 
seen  a  dry  channel,  a  raging  torrent,  and 
■  little  brook  occupying  the  same  bed ; 
thousands  of  acres  of  good  land  along  these 
numerous  mountain-streams  can  not  be  cul- 
tivated, because  the  forests  are  lacking 
which  would  retain  the  moisture  and  allow 
it  only  gradually  to  seek  the  river  and  ocean. 
Wo  can  not  reolizc  enough  the  consequences 
of  forest  destruction.  But  even  arbor-day? 
are  only  a  small  remedy ;  the  state  alone 
can  on-n  largo  tract*  of  saccessfully  culti- 
vated forest-land." 

CoIUiatloo  of  LlqnorlM.  — The  State 
Depattment  has  published  a  collection  of 
consular  reports  on  "The  Liquorice-Plant 
and  Its  Cultiration  in  Various  Countries." 
In  England  the  plant  U  cultivated  in  a 


sandy,  loomy  soil,  the  chief  requisite  of 
wbioli  Is  that  it  should  be  deep  enough  to 
allow  the  roots  to  get  a  good  length.  A 
manuring  is  given  the  ground  at  planting, 
and  the  crop  is  gathered  in  three  years  and 
a  half  afterward.  The  plants  do  better, 
after  the  first  season,  in  a  hot,  dry  summer. 
They  are  not  harmed  by  fro.st,  or  afflicted 
by  any  worm  or  parasite.  The  soil  be- 
tween the  rows  may  be  cultivated  in  other 
pl<ml«  during  the  first  two  years.  The 
grower  pUnts  a  fresh  crop  in  the  spring  of 
each  year,  and  in  the  fall  of  the  same  year 
harvests  the  one  of  three  years  and  a  half's 
growth.  In  harvesting,  a  deep  trench  is 
dug,  to  expose  the  routs  without  injuring 
tbcm,  and  the  whole  plant  is  carefully  taken 
out.  Liquorice  grows  wild  in  Spain,  but 
requires  eight  years  to  reach  maturity. 
Where  it  has  once  taken  root,  it  is  almost 
impos.'ible  to  eradicate  it.  It  exhibits  many 
varieties,  in  the  color  of  the  bark,  the  pixv 
portions  of  saccharine  elements  and  starch, 
and  woodiness.  The  ground  is  pulled  at 
intervals  of  three,  four,  or  five  years,  ac- 
cording to  circumstances,  by  digging  trench- 
es and  pulling  all  visible  stalks  as  long  as 
possible,  until  they  break.  The  plant  is 
also  found  and  gathered  in  Asiatic  Turkey, 
Qpccce,  Italy,  Sicily,  etc 

Condition  of  tht  Oteanle  Akyg««s. — Mr. 

John  Murray,  director  of  the  Challenger 
publications,  presents,  as  a  summary  of  re- 
sults, that  in  the  abysmal  regions  which 
cover  one  half  of  the  earth's  surface,  and 
which  are  undulating  plains  from  two  to 
fire  miles  beneath  the  surface  of  the  sea, 
we  have  a  very  uniform  set  of  conditions. 
The  temperature  is  near  the  freezing-point 
of  fresh  water,  and  its  range  docs  not  ex- 
ceed seven  degrees,  and  is  constant  nil  the 
year  round  in  any  locality.  Sunlight  and 
plant-life  are  obscnt,  and,  although  animals 
belonging  to  all  the  large  types  are  present, 
there  is  no  great  variety  of  form  or  abim- 
dance  of  individuals ;  change  of  any  kind 
is  exceedingly  slow.  In  the  more  elevated 
portions  of  the  regions  the  deposits  consist 
principally  of  dead  shells  and  skeletons  of 
surface  animals ;  in  the  more  depressed 
ones,  of  a  red  clay  mixed  with  volcanic  frog- 
mental  matter,  the  remains  of  pelagic  verte- 
btmtea,  cosmic  duat,  and   inangaDesc4ron 
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nodules  and  zeoUUc  cryitals.  It  has  not 
jet  been  possible  to  recognize  the  analc^es 
qf  the  deposits  now  fonning  in  the  abysmal 
re^ons  in  the  rocks  making  np  the  conti- 
nmts,  but  it  is  quite  otherwise  in  the  areas 
bordering  on  the  continents.  Almost  all 
the  matter  brought  down  to  the  ocean  in 
guspension  is  deposited  in  this  r^on,  which 
is  that  of  variety  and  diange,  with  respect 
to  light,  temperature,  motion,  and  biological 
conditions.  It  extends  from  the  sea-shore 
down,  it  may  be,  to  a  depth  of  three  or  four 
utiles,  and  outward  horizontally  from  sixty 
to  three  hundred  miles,  and  includes  all 
partially  inclosed  seas.  Plants  and  animals 
flourish  luxuriantly  near  the  shore,  and  ani- 
mtls  extend  in  relatively  great  abundance 
down  to  the  lower  limits  of  the  region. 
n«rc  we  find  now  in  process  of  formation 
deposits  which  will  form  rocks  dmilar  to 
those  making  np  the  great  bulk  of  con- 
tinental land.  Throughout  all  geological 
time  the  deposits  formed  in  this  border  or 
transitional  area  appear  to  have  been  pushed, 
forced,  and  folded  up  into  dry  land,  through 
the  secular  cooling  of  the  earth  and  the  ne- 
cessity of  the  outer  crust  to  accommodate 
ili^lf  to  the  shrinking  solid  nucleus  within. 
The  changes  in  the  abysmal  region,  though 
^r«at,  are  not  comparable  with  the.<e.  Tlic 
remits  of  many  lines  of  investigation  seem 
to  show  that  in  the  abysmal  regions  we 
have  the  most  permanent  areas  of  the 
earth's  surface. 

Rivers  nadergrooadi — General  R.  Uac- 
lagan,  describing  the  rivers  of  the  Punjab 
before  the  Royal  Geographical  Society,  re- 
marks that,  when  the  measure  is  taken  of 
tbi!  water  in  a  river  flowing  in  a  wide  chan- 
nel in  soft  soil,  wc  do  not  at  any  time  get  the 
whole  of  it.  We  measure  what  is  flowing 
above  the  bed,  but  there  is  more  l>eneath. 
It  sinks  down  till  retained  by  some  imper- 
vious stratum,  and  may  become  something 
like  a  second  river  flowing  under  the  larger 
ant  which  we  sec.  It  happens  sometimes 
that  the  whole  of  a  small  stream  sinks  into 
porous  soil  and  disappears,  and,  if  a  reten- 
tive stratum  which  it  meets  beneath  comes 
out  to  the  surface  at  a  lower  part  of  its 
course,  the  filtered  water  will  pour  out  and 
become  a  surface  river  again,  after  the  or- 
dinary manner  of  streams.    The  experiment 
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worrying  cares  vtuch  beset  modern  commer- 
cial and  profei»ional  life,  ore  ■«  tilings  that 
hare  never  been."  Another  important  ad- 
vantage lies  in  the  pure  atmosphere  and  the 
long  hourii  of  uoiDtcrruptcd  aunakine  and 
air  that  may  be  obtained,  particularl}r  in  the 
wann  latitude.'),  where  the  paMcngcrs  nwj 
almost  live  on  the  deck.  Other  advantages 
in  the  equability  of  the  climate,  which  ra- 
s  but  little  from  da;  to  day,  with  freedom 
'rom  chill,  the  saline  particles  in  the  air, 
the  abundance  uf  ozone,  ond  the  high  aver- 
;c  range  of  the  barometer  at  sea.  Drew- 
.cka  are  not  wanting,  and  they  consist 
principally  in  the  monotony  of  life  un  ship- 
board, the  paucity  of  amu!:ement  and  dis- 
traction, and  the  occasional  discomforts  of 
^^icverc  weather.  The  longer  the  voyage, 
^^hrovided  it  fall  short  of  producing  intolcr- 
^Hbtle  ennui,  the  greater  the  gain  to  health. 
^^Bence  a  sailing-vessel  may  be  preferable  to 
^'t  (teoraer.  A  sailing-vessel  has  the  further 
advantage  that  its  progress  being  less 
rapid,  tbo  cban;;e«  of  climate  in  north  and 
south  voyages  are  more  gradual  than  on  the 
steamer.  Sea-voyages  are  recommended  to 
those  who  are  suSering  from  affections  of 
the  respiratory  organs,  and  to  those  who 
arc  simply  overworked  and  in  need  of  rest 
iod  diaoge.  But  "  those  far  advanced  in 
disease,  from  whatever  cause,  and  those 
threatened  wUh  melancholia  or  other  fonn 
^crf  insanity,  should  avoid  a  long  sea-jour- 

^H  Fkaiu  ofDecp-Uke  Bottoias. — Although 
^^^egctation  appears  to  be  absent,  the  fauna 
'  of  the  depths  of  the  Swiss  lakes,  considering 
as  at  great  depths  all  points  over  seventy- 
five  or  eighty  feel  below  the  surface,  is  rich 
and  abundant  All  the  deep-water  classes 
except  echinoderms  are  more  or  le.«8  per- 
fectly represented,  and,  while  the  number  of 
■pecioB  is  not  very  great,  the  types  arc  re- 
markably varied.  The  individuals  compos- 
ing this  fauna  are  generally  of  smaller  size 
than  those  of  corresponding  littoral  species ; 
they  are  more  opaque  than  in  the  pelagic 
fauna,  and  are  seldom  colored,  for  they  live 
a  darker  medium  than  the  sea ;  and  they 
poor  swimmers,  and  have  no  organs  of 
limcnt.  Some  of  these  animals  exhibit 
ious  features  of  sdap'.aliun,  amoog  the 
muidtable  of  which  is  the  smaUnees 


or  entire  absence  of  the  eyes  in  some  spe- 
cies. But  this  defect  is  far  from  being  uni- 
form. Thus,  while  some  animals  may  be 
found  with  good  eyes  at  the  depth  of  one 
thousand  feet,  others  will  be  found  totally 
blind  at  one  hundred  feet,  where  there  is 
still  some  light.  This  curious  fact  is  ex- 
plained by  Or.  Plessts  by  supposing  that  an 
emigration  ha;  been  going  on  from  an  ex- 
tremely remote  period  and  is  still  continu- 
ing, from  the  littoral  and  pehigic  regions  to 
tbo  deep  zone.  The  species  which  bare 
most  recently  performed  this  emigration 
have  not  yet  lost  their  eyes,  while  the  spe- 
cies that  went  down  in  earlier  times  bare 
had  them  atrophied,  and  have  transmitted 
I  the  defect  to  their  offspring,  even  in  regions 
where  there  is  still  light.  This  view  is  con- 
I  firmed  by  the  fact  that  we  can  find  in  the 
I  same  species  individuals  wholly  blind,  others 
I  with  their  eyes  in  the  way  of  atrophy,  and 
otiicrs  with  sound  eyes,  but  small,  according 
as  they  may  have  descended  from  stocks 
that  have  emigrated  at  different  epochs. 
Another  feature  in  which  adaptation  is 
shown  is  in  the  organs  of  respiration. 
There  are  larvic  of  Diptcra  in  the  lake-bot- 
toms having  a  tracheal  system,  like  those 
I  of  surface  insects,  opening  without  by  stig- 
mata ;  but  instead  of  air  these  trachea)  are 
filled  with  water.  The  LjmnciD  of  the  bot- 
tom exhibit  the  same  peculiarity.  Forcl  al- 
ways found  their  pulmonary  sac  filled  with 
water.  But  they  resume  their  normal  meth- 
od of  respiration  with  a  surprising  facility 
a-s  soon  as  they  arc  placed  in  contact  with 
the  nir,  and  this  without  appearing  to  suffer 
in  the  least 

Scbool-Ure  and  Chorea, — Dr.  Octartas 
Sturgis,  of  the  Westminster  Hospital,  Lon- 
don, has  called  attention  to  certain  events 
and  circumstances  of  school-life  which  dur- 
ing the  year  have  within  his  own  experience 
given  origin  toSt  Vitus's  dance.  A  patient 
whom  he  has  had  under  treatment,  a  girt 
eleven  years  old,  had  been  observed,  before 
bcr  chorea  began,  to  be  "  restless  at  night, 
crying  out  in  her  sleep,  or  sitting  up  and 
rambling  about  her  lessons.  She  was  al- 
ways eager  to  be  at  her  books,  and  would 
brlns  homo  school-work  to  be  prepared  over- 
night Owing,  however,  to  the  pressure  of 
domestic  matters,  the  lessons  were  often  left 
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undone,  And  u  ■  consequence  the  girl  vu 
'kept  in'  and  otherwise  paniebcd.  For 
eunic  tiiiie  the  Btrango  moTetnents  of  the 
cliiid  had  been  ooticvd  at  home,  but  nothing 
wn8  thought  of  them,  and  no  change  was 
nmile  in  the  routine  of  her  life.  It  was  as- 
certained tiiat  there  had  been  no  intentional 
unkindneiw  cither  at  school  or  at  home. 
Tliu  child  waa  anxious  to  learn,  but  too  lit- 
tle allowance  was  made  for  her  ecsnty  op- 
portunities of  mental  culture,  and  she  thus 
fell  into  undeserved  disgrace"  The  mal- 
ady is  one  which  develops  slowly,  and  is 
very  rarely  rccoguicod  at  the  beginning. 
"  The  rule  is  that  for  weeks  or  for  months 
what  is  really  disease  is  taken  for  carelcss- 
ncas  or  perversity,  and  %  oondition  which 
needs  for  its  cure  the  utmost  Icudemess 
and  allowance  is  thus  aggravated  by  repeat- 
ed punishment." 


NOTES. 

The  fifth  volume  of  the  "  History  of  Cali- 
fornia," in  the  series  of  Bancroft's  Works, 
now  just  published,  brings  the  record  up  to 
the  discovery  of  gold  in  1849.  The  publish- 
ers announce  that  they  have  been  busily 
engaged  in  rcmanufacturinf.'  the  stock  that 
waa  consumed  in  the  (ire  of  April  30th,  of 
which  the  edition  of  the  present  volume 
was  a  part,  and  that  the  delay  and  incon- 
venience caused  by  that  disaster  were  only 
temporary. 

Thb  editor  of  the  Johns  ITopklns  "  Tni- 
versity  Studies  in  Historical  and  Political 
Science "  proposes  a  series  of  extra  vol- 
umes to  appear  in  a  style  uniform  with  the 
regular  studies,  but  otherwise  independent 
of  them.  The  volumes  will  vary  in  siie 
from  auO  to  600  pages,  with  corresponding 
prices.  The  first  volume  will  be  published 
curly  in  the  season,  as  "The  Republic  of 
New  Haven  "  ;  a  History  of  Himicipal  Revo- 
lution. ByCliarlesH.  LeTomiore,  Ph.D.  It 
is  a  new  study,  from  original  record*,  of  a 
most  remarkable  chapter  of  municipal  de- 
velopment. 

From  a  series  of  experiments  which  be 
has  made  upon  the  amount  of  water  con- 
tained in  highly  lignificd  plants  in  various 
seasons  and  under  varied  conditions  of 
growth.  Professor  D.  P.  Penhnllow  has 
drawn  the  conclusions  that  the  hydration  of 
woody  plants  is  not  constant  for  all  seasons, 
and  depends  upon  conditions  of  growth ; 
thai  it  reaches  its  maximum  during  the  lat- 
ter part  of  May  or  early  June,  and  its  niini- 
mum  during  January ;  that  it  is  grcatert  in 
the  sap-wood,  and  least  in  the  beart-woud ; 
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fertilizing  material. 

Paorr^OR  BnowK-?xor*ar)  w 
aistof.!  rv| 

cine  »iv'  ,1 

S^i "  .Ui,  who 

nin'. !■- ■-'»  iji'.-Li  f-T  ' 
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m»n  p«riodic«I,  tti 

■I  Ribnitz,  in  Mev 

nf  a  window  on  the  fiis^t  tluur  ot  a  liu>i«e 

«««  broken  by  lig'htning,  and  a  jot  of  wBtor 
IS  thrown  ■  iph  Ihc  hole  to  the 

lilinfT,  Willi  iliiit  n  part  of  tlie 

ISlin;;  was  I>i  •>.'  n  .iw.wi,  and  other  dHni.i|;e 
IS  done.  The  hole  in  the  window  was  lilte 
I bultet-holo,  nith  radial  cniclcs.  Some  ei- 
|ra  on  a  dlile,  that  was  broken  by  the  fall 
the  ceiling  and  the  water,  were  carbon- 
rd.  The  ori^'n  of  the  jet  of  water,  U  not 
ktiffactorily  explained. 

Mr.  THOMis  WjnoLK,  of  Leek,  Enpland, 
I  been  to  India  and  examined  the  eultiva- 
tion  of  tlie  silk-worm  and  the  means  still  in 
use  for  reeling  the  silk  there,  with  a  view  to 
BOg;^ting  tnean.<(  for  improvin;;  them.  Al- 
ibooRh  the  reputation  of  Imlian  silk  has 
greatly  declined  during  the  last  twenty-five 
years,  he  is  satiefled  that  it.4  fiber  is  quite 
equal  to  that  of  Italian  silk,  and  that  im- 
provement in  methods  is  all  that  is  rtniuired. 
The  Itnlisn  threads  are,  however,  four  times 
'iiiseof  the  Indian  cocoons.  The 
■1  of  the  silk-growinp  busine-is 
"•  (he  fact  that  the  zemindars  de- 
\  their  very  highest  rent«  from  lands  de- 
\  to  it 

I  ancient — probably  prehistoric — Brit- 
itessel  lus  been  found  at  Brigg,  in  Lin- 
blnshire,  Kn;;lsud,  in  the  course  of  mak- 
;  an  excavation  of  the  ground  for  s  new 
gai-holder.  It  is  cut  out  of  a  solid  piece 
of  wood,  and  measares  forty-eight  feet  in 
;th,  fifty-two  inches  in  width,  and  thirty- 
ec  inches  in  depth.  It  is  in  a  remark- 
bly  good  state  of  preservation,  because, 
obably,  it  was  Imbedded  in  a  clayey  soil 
^bich  excluded  the  air.  An  ancient  wooden 
luscwiy  was  discovered  in  the  same  neigli- 
Drhooil  a  few  years  a^o.  It  was  made  of 
luarcd  balks  of  timber  fifteen  feet  long 
|<1  (en  inches  square,  which  had  been  fas- 
Betl  to  the  earth  by  pegs  driven  through 
Dies  in  tlie  ends. 

Mrs.  fiRTA.Tr  has  communicated  to  the 
Dtbro|jologiuiil  Sodety  the  result  of  some 
l^hich  f<hc  ha.ii  made  of  the  powers  of 
ition,  inference,  and  imagination,  of  a 
""  girls  of  al>out  thirteen  years  of  age, 
Dg  them  to  describe  some  particular 
[from  memory.    The  most  noteworthy 
(ult  was  that  due  to  a  faculty  which  the 
bthor  calls  emotionalism.     The  emotional 
^rls,  who,  in  their  descriptions,  usc<l  such  ad- 
lives  OS  "  beautiful,"  "  lovely,"  "  aweet," 
showed  deficiency   in  more  valuable 
traits  of  character ;  and  it  seemed  th.it  in 
craolion   superseded  thought. 
I  as  these  might  prove  valuable  in 
■od  the  choice  of  a  pn-'foAKion, 
•oti,  perhaps,  In  cavil-service  examinaliona. 


>n(    c.   Wiiorrr,    0.    Sacre,  and    L. 
'.  have  investigttted  the  effects  on 
"  •<  and  fish  culture  of  sewagr  and  in- 
dustrial waste  waters,  nn<l  find  them  very 
damaging.     Chloride  of  lime,  i)-(H  to  DOOO 
J"  '  i'lrine,  exerted  iin  immediately 

<!  !i   npim  ti'ncli,  while  trtmt  and 

S.I.. ..■■;.  j...i^lK'd  in  the  presence  of  OOOtiS 
per  cent  of  clilorine.  One  per  cent  of  hy- 
drochloric acid  kills  tench  and  trout.  Iron 
and  alum  act  as  specific  poisons  upon  Gsliea. 
Solution  of  eanslie  lime  has  an  cxcrodlngly 
violent  elTect  upon  them.  Sulium  sulphide, 
O-l  per  cent,  was  endured  by  teoiji  for 
thirty  miuulcs. 

Wn.  JoBH  Ubib,  of  Glasgow,  Scotland, 
has  iuvented  a  new  method  uf  photugraphic 
Bilver-[irinting  by  machinery.  A  ribbon  of 
pnfwr  is  caused  to  travel  by  clcck-woiic  be- 
neath a  negative,  which  is  let  in  to  the  top 
of  a  light,  tight  box.  Above  the  negative 
is  a  powerful  gas-burner,  which  is  turned 
up  and  down  automationlly,  as  the  papier 
pauses  in  its  passage  every  few  seconds. 
Tb«  strip  of  paper,  which,  at  the  end  of  a 
few  minutes,  bears  perhaps  twenty  latent 
images  of  the  negative,  beneath  which  it  has 
been  traveling,  is  then  developed  by  a  suit- 
able chemical  agent  to  make  those  images 
viiiiblc. 

M.  Perkotis  has  reported  to  the  French 
Academy  of  Sciences  concerning  the  obser- 
vations he  has  been  making  upon  the  "  ca- 
nals "  of  Mars  with  the  great  equatorial 
which  has  just  been  mounted  at  the  Kice 
Observatory,  These  are  a  feature  of  the 
planet  which  was  first  observed  by  M.  Scbio- 
parclli,  and  consist  of  grooves  about  twen- 
ty-five kilometres  in  width,  having  perfectly 
parallel  borders,  which  are  stretched  across 
the  Martian  continents,  between  the  seas. 
Nothing  like  them  exists  on  the  earth  or  the 
nioon,  or  any  other  planet,  so  far  as  has 
been  observed.  Consequently,  it  is  impafi< 
sible  to  conceive  any  satisfactory  explana- 
tion of  their  existence.  .M.  Perrotin's  ob- 
servations have  been  verified  by  MM.  Tri- 
pled and  Thallon. 

BESinEs  the  caves  at  (romanton,  in 
North  Borneo,  of  which  we  lately  gave  on 
account  in  our  Miscellany,  the  edible  birds' 
nests  arc  produced  in  caves  in  islands  off 
the  coo.'it  of  the  Malay  Peninsula.  The 
caves  belong  to  the  Siamese  Government, 
and  are  farmed  out  to  controctora.  The 
harvest  is  during  March  and  April,  Th« 
nests  are  collected  as  soon  as  they  are 
built,  and  before  the  swallows  have  begun 
to  lay  their  eggs.  The  birds  build  second 
nests,  and  these  are  taken  away  ;  but  the 
third  nests  are  left.  The  cavea  are  accessi- 
ble only  by  means  of  rattan  lad<lers,  and  the 
nests  arc  collected  from  the  rooks  by  means 
o(  rattan  galleries  and  stagings.    The  Blaui- 
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cie  rnvcs  *re  wilder  rmd  more  dangerous 
th/ui  lb(ue  at  (JonmtiUSQ. 

Tbi  ua«  of  gas  oooking-stores  ir  inrrcas- 
ing  in  Great  Bntalu.  Manj  of  the  Scottish 
|ras  vompaniea  now  let  out  tiie  ftovc!  at  a 
tlii-n])  rate.  Dr.  Stevenson  Mnca'Inm,  epeak- 
ing  of  ^a-vcooking  in  its  eanitarr  3spi-cC», 
BnjTB :  "The  wholcsomcness  of  the  meat 
cookcil  in  the  paB-Btorcs  mint  be  rcpardod 
a.4  beyond  duubt.  Qaa-cooked  meat  will  be 
fuuud  to  be  more  juicy  and  palatable,  and  ;ct 
free  from  those  alknloidal  bodies  produced 
during  the  confined  cooking  of  meal,  which 
ftre  more  or  less  hurtful,  and  even  poison- 
BB."  A  joint  cooked  in  a  pis-oTen  weighs 
heavier  than  the  SAine  joint  cooked  in  a 
conl-oven,  because  tlic  juices  are  luoro  per- 
fectly preserved  in  it 

PRonissoR  W.  Mattiep  WittiAiis  calls 
attention,  in  ".Science  Goeaip,"  to  the  dan- 
ger of  the  exterminntion  of  the  sole— one 
of  the  best  of  food-fishes — by  .brawling. 
The  vessels,  which  are  numbered  by  the 
thousand,  sweeping  the  sea-bottom  with  a 
track  as  broad  as  their  own  length,  tcoiir 
each  an  aero  an  hour.  If  they  are  steamers, 
the  effect  is  vastly  magnified.  Forty  years 
ago,  when  the  "  Silver  Bank  "  was  a  fresh 
liiihlDg-^round,  soles  were  retailed  in  Lon- 
don at  twojienve  a  pound,  and  enormous 
specimens  were  abtmdaut.  Gi-adunlly  the 
size  diminished  and  the  i|uanlity  declin(.<d 
till  the  harvest  cousist^jd  chiefly  of  "  slips." 
Now  the  Silver  Bank  h  pnictieally  ruined, 
and  the  price  of  soles  has  risen  about  one 
tbouund  per  ocnt. 

M.  niiKii,,  a  French  writer  on  cdacatlon- 
al  subjects,  remarks,  in  his  essay  on  the 
method  of  acquiring  foreign  languages,  that 
when  a  person  goes  to  a  foreign  country  to 
leam  the  language  he  rarely  succeeds ;  but, 
if  he  goes  to  pursue  some  particular  pro- 
fession or  business,  he  learns  the  language 
rapidly  und  thoroughly — first  the  language 
of  that  business,  then  the  language  of  ordi- 
nary intercourse,  and  so  on  step  by  step,  m 
the  <irder  of  nature.  Thus  it  is  ilie  natural 
method  that  prevails. 

Tnr  "  Lancet "  makes  a  distinction  be- 
tween what  it  culls  the  use  and  the  abuse 
of  tobacco.  The  man  who  can  say,  "  I  al- 
ways know  when  I  have  smoked  enough — if 
I  go  beyond  the  just  limit  I  lose  my  power 
of  prompt  decision,"  is  one,  it  suggests,  who 
had  better  not  smoke  at  nil ;  hut  "  a  moder- 
ate use  of  tobacco  soothes  the  senses,  and 
leaToa  the  mental  faculties  free  from  irrita- 
tion, and  rea'iy  for  cnlmly  clear  intellectual 
processes.  When  this  is  not  the  elTect  pro- 
duced by  smoking,  tho  "  weed  "  bad  belter 
bo  oscbewcd. 


Mil   Gtoi        •    -  •  v 

served  a  rat,  it 

should  h  •'■  tt 

great  ^  iU 

coropan        .  ^  1*1 

moment  of  cuuscioumiuu,  has  liet-n  Ird  lo 
inquire  whether  the  case  is  ot>«  «f  p«-'ili»r 
ferocity,  or  of  emotional  inuT  '  ,<-\ 

by  extreme  terror,     lie  wishi-  w 

wild  rats  ordinarily  behave  whi^u  :miui.  uj>  in 
a  cage  iogcth«r. 

It  is  definitely  a?."iertod  by  the  enginrer 
of  the  Suez  Canal  that  the  annual  lurau 
level  of  the  Jledilcrranean  0:  "  '  '  '  U 
the  same  as  the  annual  men  r- 

Ked  Sea  at  Suez;  and  that,  a<  !>? 

observntiona  of  the  Pauama  (.  <, 

there  is  no  difference  of  m<><  "D 

the  levels  of  tho  Atlantic  at  (Juluo  aiiJ  of 
the  Padlic  at  Panama. 


ODITUAKT   NOTEa 

Pnortpsou  William  Riptrr  Kirnois, 
of  the  Massachusetts  Institute  of  TvehnoU 
ogy,  died  in  Hamburg,  Germany,  July  Hih, 
in  the  fortieth  year  of  his  a;re  His  dcaib 
was  caused  by  a  disease  of  tbc  lungs,  fron 
which  he  had  been  suffering  more  or  lest 
for  four  or  five  years.  He  was  gradoaKd 
from  the  Institute  in  \hf,9,  in  Its  sreond 
class,  and  was  shortly  afterward  appointed 
Professor  of  General  Chemistry  in  it.  He 
was  the  author  and  compiler  of  several 
text-books  on  general  and  inoi^anic  chofr 
istry.  He  made  a  specialty  of  water  analy- 
sis, in  which  he  acquire*!  a  high  repntstkia 
for  accuracy  and  probity;  be  studici]  lh« 
ventilation  of  railroad-cars  and  the  effect 
of  the  atmosphere  of  Emoking-cois,  and  did 
much  work  for  the  Massachusetta  SUAt 
Board  of  Health. 

PnonssoR  SntinoN  Amos  died  at  Raa* 
leh,  near  Alexandria,  Egypt,  January  Id,  al 
the  age  of  fifty  ycara.  Ue  was  the  youagcst 
son  of  the  late  Andrew  Amoa,  Proftaior  of 
Law  at  Cambridge,  and  was  called  to  the 
bar  in  1862.  Ho  was  for  wv^r^I  »»♦» 
Professor  of  Jurisprudence    '  ■     "'  in 

College,  London,  but  spent  mo  1  •  r 

years  of  his  life  abroad,  in  Au^imiu  aial 
E^pt.  He  wa.4  for  several  y««n,  and  tin 
his  death,  Kngli^h  Judge  of  tb«  new  Sgy?- 
tian  Court  of  App<'nU,  He  was  tbc  author 
of  several  legal  treatises. 

Dii  Wtixian  Kixo,  Eroerltiis  Profn»or 

of  Oon! *'■ ' '    >-■ '  "I*. 

tory  ii'  1. 

died  .)-  r 

He  wa?  elected  to  t< 

foundation  of  tlie  ;(f 

land,  lo  184V,  ud  lUi««<l  it  Mtivdy  tiU  iSSX 
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THE  DISTRIBUTION   OF  WEALTH. 

Bt  CnAKLES  S.   ASHLEY. 

ON  a  rail  road -train  one  afternoon  my  conversation  with  a  fellow- 
traveler,  a  successful  merchant,  turned  on  the  vast  fortunee 
which  have  been  accumulated  and  transmitted  during  the  present 
generation.  "  Where  is  this  thing  going  to  end  ? "  said  ho.  '•  Cor- 
nelius Vanderbilt  left  his  son  William  about  i>60,000,000  ;  eight  years 
later  William  dies,  and  leaves  $300,000,000.  In  the  lifetime  of  his 
sons  this  ought  to  increase  to  $600,000,000  ;*  and  in  the  lifetime  of 
tMr  sons  who  can  tell  bow  much  the  Vanderbilt  fortune  will  amount 
to  ?  Legislation  ought  to  put  a  stop  to  this  business."  He  spoke  very 
earnestly,  bis  face  assuming  a  tense,  stern  expression,  as  if  he  were 
confronting  some  personal  enemy.  Other  persons  in  the  car  overheard 
and  tesliiied  their  interest  in  the  subject  by  joining  ns,  some  of  whom 
showed  equal  or  greater  vehemence  in  what  was  called  the  cause  of 
labor ;  and  the  general  sympathy  seemed  to  be  with  the  remarks  I 
liave  quoted. 

These  persons,  if  I  mistake  not,  may  be  said  to  represent  a  very 
general  sentiment  existing  in  this  country — a  sentiment  almost  com- 
pletely pervading  the  laboring  masses  f  and  certain  other  special 
classes,  such  as  the  clergy  and  the  women,  and  prevailing  less  exten- 
sively among  our  professional  and  merchant  classes  and  our  scholars, 
Newspapers  advocating  progressively  severe  income-taxes,  the  com- 
pulsory division  of  property  at  the  death  of  the  owner  in  ways  insuring 
diffusion,  the  assumption  of  state  control  of  telegraph  lines,  and  the 
regulation  of  other  corporations  in  sach  a  manner  as  to  insure  a  mini- 

*  Th«ee  flgaret,  otteivd  in  kctuti  conTcnation,  are  of  ooarso  ioicconte. 

f  "  The  Toiler*  thtow  Theory  and  Sophistry  to  the  Voffi,  and  take  the  Seltlcmenl  of 
lli«  Que8tion  iutu  their  own  UaiuU."  (Headint;  ia  "  Toledo  Mows  "  (labor  paper),  Marcii 
18,  188S.) 
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mam  of  profits,  are  too  common  to  admit  of  mention.  In  higb-cli 
periodicals,  too,  like  "  The  Century,"  we  find  plentiful  manif estatia 
of  the  same  spirit.  Sometimes,  as  in  the  article  "  Danger  ahea< 
published  in  a  late  number  of  that  magazine,  the  fear  of  riolent  ret 
Intion  shows  itself  in  the  feverish  manner  of  the  argument,  and  m 
fairly  bo  counted  as  the  chief  source  of  the  opinions  expressed  ;  bl 
again,  as  in  the  recent  papers  of  Washington  Gladden,  we  find 
calm  discussion  of  socialism  and  concluuons  favorable  to  it  arrivi 
at  with  no  obvious  bias.  And  in  the  pages  of  the  most  ortbod 
political  economists  we  observe  a  kindred  tendency.  In  Mill's  "  F 
litical  Economy  "  there  is  no  exhaustive  examination  of  the  aneqi 
distribution  of  wealth  ;  but  the  tone  of  the  whole  work  is,  I  thin 
expressive  of  regret  that  inequalities  should  be  so  great  as  they  ai 
While  considering  inheritance  he  commends  laws  enforcing  the  ( 
vision  of  accumulated  wealth  at  death.*  Elsewhere  he  denies  th 
the  proportioning  of  remuneration  to  work  done  is  really  just,  ev 
cept  so  far  as  the  amount  of  work  is  a  matter  of  choice  ;  it  is  onlj 
"highly  expedient."!  This  shows  his  feeling  toward  the  exist 
system,  and  nearly  all  political  economists  exhibit  a  like  feelii 
And  even  in  Mr.  Fiske's  "  American  Political  Ideas,"  despite 
magnificent  paean  on  our  "manifest  destiny,"  which  is  in  effect 
eulogy  of  our  comparatively  free  economic  system,  we  read  with  » 
pathetic  regret  of  the  progress  of  a  typical  Massachusetts  vill 
from  a  state  of  comparatively  equal  prosperity  and  intelligence  to  t 
of  a  manufacturing  town,  where  the  distance  between  the  high 
and  lowest  becomes  in  nearly  all  ways  so  great.  Our  affectl 
cline  toward  this  primitive  homogeneity  ;  our  ideas  have  been 
molded  by  it  and  by  the  great  struggle  against  slavery,  with  wWi 
we  naturally,  though  erroneously,  associate  definite  class  divisions, 
which  we  are  obviously  tending.  Our  feeling  for  the  past,  or  rath 
our  adaptation  to  it,  joins  with  apprehension  of  the  future  to  make 
fear  any  further  departure  from  homogeneity,  and  we  arc  impellf 
along  rather  by  the  action  of  blind  economic  forces  than  by  any  ooi 
wish.  A  perception  of  our  economic  tendencies  voices  itself  rougli 
in  the  very  inaccurate  saying  that  "  the  rich  are  getting  richer  and 
poor  poorer,"  which  is  the  burden  of  the  works  of  Henry  George  i 
most  of  the  socialistic  writers  ;  and  the  united  action  of  society  is 
voked  to  remedy  the  unfair  operation  of  economic  laws. 

Such  being  the  ideas  more  or  less  vaguely  prevalent,  it  may  be 
teresting  to  examine — 1.  What  has  made  possible  the  acquirement 
the  great  fortunes  of  the  present  generation  ?    8.  Will  the  faTorii 
circumstances  continue  ?    3.  How  should  we  regard  the  holi 
millions  by  a  single  man  and  its  inheritance  by  his  family — pej 
by  a  single  son  who  could  never  have  gained  such  wealth  for  hlnuel 

*  HUP*  "  PoUtical  Economy,"  roL  I,  p.  S89,  Americui  edition. 

f  Ibid.,  ToV  i,p.t1i.   I  onn  not  reconcile  thia  JiH-Uine  with  (be  titQlUrian 
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otwithstanding  the  interesting  nature  of  these  qnestions,  they  are 
seldom  discussed,  and  Mr.  Sidgwick  is  almost  alone  in  a  systcmatio 
examination  of  tho  third  topic.  Keeping  in  mind  that  no  age  has 
seen  such  vast  accumulations  of  private  'wealth  as  the  present,  we  take 
up  the  questions  in  order  : 

I,  At  first  sight  it  is  not  clear  why  some  few  men  apparently  not 
much  distinguished  from  the  rest  should  gain  such  disproportionate 
rewards  in  wealth  and  power.  Nearly  all  our  great  millionaires  began 
as  poor  men,  and  in  a  few  years  they  are  possessed  of  incomes  up 
among  the  millions.  Many  find  this  plainly  unjust,  and  a  condemna- 
tion of  our  entire  economic  system.  Even  though  the  laborer  has 
also  gained  both  in  money-wages  and  in  their  purchasing  power,  aa 
well  as  in  decreased  hours  of  Libor,  this  is  not  sufiicient ;  bis  share 
in  tho  increase  is  unfair.*  The  capitalist  gets  an  increasing  share  of 
e  produce,  and  grinds  the  faces  of  the  poor. 

It  might  dampen  the  ardor  of  these  reformers  to  reflect  on  the  well- 
Tniown  fact  that  the  average  remuneration  of  capital  in  this  country  is 
not  more  than  five  per  cent,  as  we  may  see  in  the  fact  that  money  can 
be  borrowed  on  unquestioned  security  for  much  less.  Here,  however, 
we  have  to  account  for  the  extraordinary  cases.  There  is  nothing  par- 
ticularly difficult  about  it.  As  in  armies  we  find  man  set  over  man 
and  grade  over  grade,  despite  apparent  equality,  so  in  an  age  of  com- 
mercial militancy,  of  universal  competition  and  rapid  transition,  we 
find  that  a  similar  inequality  is  created. 

For  though  industrialism  is  in  many  ways  to  be  sharply  contrasted 
to  militancy,  they  agree  in  this — that  in  each  there  is  a  struggle  for 
existence.  And  when  by  improvement  in  the  means  of  competition 
this  struggle  becomes  more  constant  and  severe,  and  division  of  labor 
arises  through  the  necessity  of  each  to  rely  on  his  special  power,  there 
arises  the  same  need  of  management  and  direction,  and  the  same  high 
reward  is  necessarily  paid  for  it.  Thus,  the  democratio  civilization 
of  our  early  history,  whose  ideal  was  that  every  citizen  should  own  at 
least  "  forty  acres  and  a  mule,"  has  given  way  to  tho  modem  militant 
industrial  system.  Tho  application  of  steam  to  transportation  led  to 
nniveraal  competition,  in  which  the  strong  waxed  stronger  and  the  weak 
became  still  weaker,  at  least  relatively,  or  else  sought  pastures  new. 
Man  was  set  against  man,  town  against  town,  and  State  against  State  ; 
for  States  are  competitors  for  the  hire  and  business  of  the  great  world 
as  men  are  competitors  for  the  service  of  employers  or  in  commerce 
for  the  service  of  their  communities.f    The  men  and  towns  and  coun- 


•  Mr.  Gladden,  in  "  The  Centnry  "  for  Mareli,  188«,  p.  789.  This  mistake,  which  Mr. 
Gladden  appaf«nlly  makes  hit  own,  plainij  springs  from  overlooking  the  fact  that  the 
abarc  of  lat>ur  in  the  produce  is  not  simpij  tho  wages  of  employes  directly  in  Tiew,  bat 
the  wages  of  all  those,  however  diatant,  who  oontribute  to  it.  Thi  «apilatid'*  eymut 
•  lM«  mmmtralion  of  labor. 
t  SocIallAie  writers  regard  thla  state  of  things  with  horror.    It  is  curi<ra»  Na  vMb^ 
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tries  best  prepared  for  the  new  conditions  have  taken  the  lead 
reaped  the  reward.  The  nations  best  qualified  by  habits  of  labor 
enterprise  for  this  vast  competition  were  England  and  the  Utiiti 
States.  Among  cities  New  York  and  Chicago  have  outstripped  Noj 
folk  and  New  Orleans.  Among  individuals  certain  industrial  princ< 
have  been  evolved,  and  these  are  our  millionaires.  On  the  face  of  th 
matter  it  is  not  apparent  why  Turkey  or  Spain  has  not  as  much  claii 
on  the  increased  wealth  of  the  world,  so  large  a  proportion  of  whic 
has  been  gained  by  the  United  States,  as  an  ordinary  citizen  has 
the  profits  which  Mr.  Gould  derives  from  his  telegraph  system, 
there  were  forty  or  fifty  such  countries  situated  near  each  other 
capable  of  combining,  very  likely  they  would  resolve  that  we  hi 
more  than  we  ought  to  have,  and  compel  us  to  disgorge  oar  ill-gott 
gains. 

It  is  now  apparent  that  the  position  to  be  here  taken  is  that 
the  normal  and  usual  case  wealth  is  gained  by  doing  a  corrcspondinj 
share  of  the  world's  work  ;  and  it  may  farther  be  said  that  the  amoai 
of  individual  gain  is  no  adequate  measure  of  the  public  gain, 
vague  idea  prevails  that  the  great  millionaires  have  gained  the 
wealth  through  some  mysterious  and  illegitimate  trickery.*  As  ver 
few  are  aware  of  the  beneficial  operation  of  speculation,  which  is  reall 
an  insurance  to  the  producer  against  undue  fluctuation  in  the  pric« 
the  product,  operations  in  Wall  Street  lend  some  support  to  this  idel 
Then,  too,  the  ordinary  formula  for  profits  given  in  books  on  politic 
economy  (profit  =  wages  of  superintendence  +  interest  +  rccompcni 
for  risk)  hardly  aids  us  in  understanding  American  fortune-getting  i 
a  normal  process.  This  formula  really  means  that  profits  have  a  tern 
ency  to  fall  or  rise  to  the  level  stated.  With  actual  profit,  particolarl 
when  realized  in  a  new  commercial  age,  it  has  very  little  to  do.  Th 
fact  is  that  profit  is  based  on  the  vaLuc  of  the  service  done  the  publii 
in  the  public  estimation.  For  particular  cases  a  more  accurate  formn] 
is,  profit  equals  the  total  money  value  of  the  service  rendered,  less 
penses  and  the  public  profit  therein.  In  small  business  enterprises  th 
flow  of  capital  into  very  profitable  investments  is  very  rapid,  at  1 
in  all  except  new  communities.  But  it  has  not  been  so  with  Urge 
terprises.  The  immobility  and  mismanagement  of  capital  have  bc« 
BO  great  that  a  high  premium  has  been  put  upon  unusual  forrsigUt 
sagacity  during  the  advent  of  the  age  of  railways.  The  history 
the  Western  Union  Telegraph  Company,  and  of  the  fortune  of  the  fi: 
Cornelius  Vanderbilt,  furnish  excellent  illustrations  :  wo  choi 
latter. 

howercr,  the  complacency  with  which  they  regard  dUplayi  of  bmte  fare*, 
the  form  of  war  or  riot,  or  In  the  shape  of  a  Uw  backed  br  the  nipcrior  force  of  I 
*  The  RcT.  Mr.  Abbott  ihotr*  this  feeling  in  hb  article  hi  "  The  Ceotary  **  fori 
ber,  18RK,  wliore  he  aMumea  that  no  man'a  Mrrloe  can  be  worth  mors  than  a  i 
year  to  the  publio. 
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WTien  "  Commodore  "  Vanderbilt  began  the  railroad  business  in 
1863,  the  railroads  of  the  country  had  not  emerged  from  the  character 
in  which  they  were  originally  conceived — they  were  improved  turn- 
pikes chiefly  for  local  business.  Rivalry  with  the  canal  for  the  trans- 
portation of  heavy  articles  was  hardly  thought  of.  The  shipment  of 
freight  for  any  great  distance  was  a  matter  of  no  small  expense,  delay, 
and  risk.  In  short,  the  present  railroad  system  of  the  country,  by 
which  Dakota  exchanges  her  wheat,  produced  at  an  expense  of  about 
thirty  cents  a  bushel  (instead  of  about  sixty-five  in  New  York),  for 
Eastern  manufactures,  produced  under  equally  advantageous  circum- 
stances, was  yet  embryonic.  In  the  transformation  of  local  lines  into 
highly  organized  and  efficient  systems,  which  give  the  public  much 
better  service  at  much  lest  cost,  two  men  were  especially  conspicu- 
ous— Cornelias  Vanderbilt  and  Thomas  A.  Scott.  More  discerning 
than  the  rest,  these  men  saw  the  need  and  the  possibility  of  improve- 
ment, and  organized  the  New  York  Central  and  Pennsylvania  systems. 
The  ultimate  result  is  well  known.  Rates  from  Chicago  to  New  York 
in  1868  were  from  five  to  ten  time  as  high  as  at  present,*  and  the  serv- 
ice given  was  in  every  way  inferior  to  that  now  furnished.  But 
this  in  itself  is  a  comparatively  trifling  matter.  Without  the  cheap 
transportation  thua  furnished,  the  world  would  be  without  the  major 
part  of  the  rich  product  now  annually  pouring  from  Texas,  Kansas, 
Dakota,  and  the  rest  of  our  inland  territory.  The  earnings  of  every 
man  in  the  United  States  and  England  have  thus  been  incraascd. 
Even  the  Eastern  farmer  has  been  benefited,  paradoxical  as  it  may 
seem  ;  for  Mr.  Atkinson  has  shown  that  the  value  of  the  product  of 
Massachusetts  farms  has  been  greatly  increased  by  the  fact  that  the 
farmer  no  longer  has  to  raise  his  own  cereals,  but  can  devote  his  en- 
tire farm  to  perbhable  fruits,  etc.,  which  bring  high  prices. f  Large 
as  were  the  gains  to  the  great  corporations  thus  organized,  and  to  Sir. 
Vanderbilt  and  his  compeers,  they  were  almost  infinitesimal  when 
compared  with  the  gains  of  the  public. 

This  is  the  outline  of  the  history  of  the  Vanderbilt  fortune.  The 
substance  of  it  is,  that  his  org.inizing  and  constructive  ability  enabled 
him  to  offer  a  great  boon  to  the  public,  and  he  succeeded  in  securing 
a  share  of  the  result  of  his  labor — a  much  smaller  proportionate  share 
than  the  laborer  ordinarily  receives.  Ilis  reward  was  based  on  the 
value  of  his  service  and  not  on  his  expenses.  Similarly  with  other 
branches  of  business.  The  manufacturer  and  merchant  most  prompt 
in  meeting  the  new  economic  conditions  outstripped  competitors,  and 
the  public  were  benefited,  notwithstanding  the  discomfiture  of  the 
less  efficient. 

Differences  in  practical  ability  to  appreciate  the  new  world  should 
prepare  ub  for  corresponding  differences  in  the  theoretical  under- 

•  HMllef's  "R«ilroaJ  Transportation,"  p.  93. 

f  8m  bU  («imirable  pnmphlvt,  "  The  Bkilroads  of  Um  Uul\e&  %Vt.\je»:^ 


726 


TEE  POPTTLAR  SCIEITCS  MONTHLY. 


standing  of  it.  And,  indeed,  the  political  economists,  reckoning 
all  who  \mte  on  economic  topics,  are  bo  far  apart  that  the  ai 
ity  of  their  science  has  greatlj  declined  in  the  past  twenty 
owing  to  the  general  doabt  as  to  what  the  science  really  stands  fof 
In  the  early  part  of  this  century  our  politicians  were  probably  on 
°  best  economists.  Now  the  difference  between  the  leading  politician 
who  make  oar  laws  and  the  men  who  vrnte  is  appalling  or  gro 
tesqae,  as  we  may  choose  to  look  at  it.  Looking  over  the  wholt 
ground,  a  physicist  would  say  that  the  inventions  of  the  present  cent 
ury  were  forces  falling  on  units  already  unlike,  and  they  necessaril; 
led  to  increased  divergence  in  wealth  and  intelligence.  Dissimilarit; 
onoe  initiated  bred  dissimilarity.  Those  successful  under  the  nei 
riffime  were  able  to  combine  their  capital  and  undertake  large  an< 
profitable  enterprises.  Here,  again,  appeared  differences.  Probably  1 
majority  of  those  who  so  invested  have  either  lost  money  or  hare  al 
least  failed  to  make  much,  as  we  may  be  sure  from  the  fact  that  thi 
average  return  on  capital  actually  invested  in  railroads  in  this  countr 
is  less  than  four  per  cent ;  and,  of  course,  the  return  to  the  origin; 
undertakers  was  even  less.  Others,  however,  like  Mr.  Vand- 
reaped  a  rich  reward  ;  and  thus  came  increased  divergence. 

Enough  has  been  said,  I  think,  to  make  it  clear — and  indeed 
obvious  at  first  thought — that  the  golden  opportunities  seised  by  01 
business  chiefs  have  been  offered  principally  because  the  past  age 
been  one  of  enormously  rapid  transition.  Very  few  men  were  adapte< 
to  the  new  circumstances,  and  those  few  necessarily  reaped  a  larg< 
profit.  Such  violent  and  disorderly  transitions  are  very  uncomfort 
able  ;  and  it  is  to  this  fact,  if  the  foregoing  views  are  correct,  that  wi 
must  ascribe  the  manifestations  of  irritation  even  among  those  obvii 
ously  benefited — manifestations  which  are  to  be  found  in  oar  Ilten- 
lure,  our  universal  hurry,  and  our  entire  conduct  of  life.* 

IL  The  second  question — Will  the  circumstances  favoring  the  soi 
den  aggregation  of  wealth  continue  ? — is  thus  in  large  measure  an* 
swered  by    the  first.     It  now  takes  the  form,   How  long  will  tb 
period  of  active  transition  continue  ?    This  question  naturally  divide 
itself  into  two  others,  which  may  be  separately  discussed  : 

1.  What  is  the   prospect  of   new  inventions  which  will   hare  1 
power  of  disturbance  similar  to  that  already  shown  by  steam  and  cle* 
tricity?    Tliis  is,  of  course,  very  hard  to  say,  but  we  are  not 
gether  without  light.    No  great  alteration  in  methods  of  btui: 
possible  except  through  improvement  in  the  means  of  traospoi 
and  through  the  removal  of  artificial  obstructions  to  traoi 
such  aa  tariffs  and  other  interferences  of  the  government  with  tbi 

*  Our  fererish  bMte  BtnicV  Mr.  Spencer  ai  oar  leading  o«tinn&l  tnlt     Aa4  ll  '1 
KatloD**  of  Angiut  SO,  1883,  is  a  thoughtful  ind  atrikiog  •ditorUI,  in  whieii  k 
marked  that  discontent,  ao  far  from  bdng  pecoUar  to  t^  worUog  olajs,  | 
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natural  course  of  trade.  When  the  circulatory  system  of  the  body 
politic  ia  complete,  the  evolution  of  the  body  is  complete.  And,  if  the 
discovery  of  some  Keely  motor  or  of  some  practicable  method  of 
navigating  the  air  ia  made,  we  shall  probably  enter  on  another  period 
of  transition  as  violent  as  the  last.  But  there  is  very  little  expecta- 
tion of  anything  of  the  kind.  Unless  a  "  negative  gravity,"  like  that 
in  Mr.  Stockton's  clever  story,  b  discovered,  it  is  not  easy  to  see  how 
even  the  navigation  of  the  air  would  effect  much  change  in  our  sys- 
tem of  transportation,  for  air-ships  could  hardly  carry  coal  or  heavy 
merchandise.  The  probability  seems  to  be,  therefore,  that  we  have 
approximated  our  limit.  Subsequent  improvements  will  be  matters  of 
detail,  such  as  the  extension  of  existing  lines  or  the  perfecting  of  eco- 
nomical railroad  operation.  A  system  under  which  a  piano  can  be 
shipped  a  thousand  miles  for  less  than  the  price  charged  by  the  dray- 
man who  takes  it  to  the  final  destination,  is  hardly  susceptible  of  revo- 
lutionary improvements.  Producers  at  any  one  locality  are  already 
practical  competitors  with  the  rest  in  their  line  of  business.  No  sys- 
tem of  transportation,  however  perfect,  can  accomplish  very  much 
more. 

2.  Wbcn  will  the  violence  of  the  transition  brought  about  by 
Bteam  and  electricity  subside  ?  When  will  the  industrial  population 
become  adapted  to  the  new  environment  ?  When  will  society  cease 
to  pay  such  high  premiums  on  organizing  ability  ?  Clearly  when  the 
necessary  organization  is  approximately  complete.  So  long  as  wealth 
can  be  more  advantageously  employed  in  unaccustomed  amounts  or  in 
unaccustomed  ways,  this  premium  will  be  paid  and  the  present  phe- 
nomena will  continue,  for  owing  to  the  inertia  which  possesses  capital 
as  well  as  everything  else,  the  demand  for  it  in  the  particular  direc- 
tions will  be  greater  than  the  supply,  and  a  rise  of  price  will  be  the 
result.  Now,  it  may  be  said  with  some  confidence  that  the  crisis  is 
already  past.  In  England  the  year  184.5  may  be  taken  as  the  highest 
point  of  the  disturbance  in  departing  from  the  old  homogeneous  sys- 
tem to  the  modern  division-of-labor  system  ;  and  in  America,  probably 
the  year  1809,  which  witnessed  the  completion  of  the  Union  Pacific 
Railroad,  is  a  corresponding  period.  The  severity  of  the  financial 
crises  which  overtook  both  countries  near  the  years  mentioned  seems 
to  indicate  the  substantial  accuracy  of  this  estimate.  If  this  conject- 
ure is  valid,  we  are  justified  in  saying  that  men  are  now  running  a 
more  even  race  for  business  success.  Differences  between  individuals 
ia  the  common  business  qualities  are,  of  course,  quite  great ;  but  no 
one  person  and  no  hundred  persons  so  far  surpass  all  others  as  to  cause 
such  results  as  those  seen  in  the  past  twenty  years. 

If,  then,  we  may  take  the  view  that  the  great  modem  inventions 
have  spent  the  greater  part  of  their  disturbing  force,  we  may  conclude 
that  we  are  passing  from  a  period  wbere  "  multiplication  of  effects," 
or  divergence,  has  been  the  rule,  to  one  of  segregation  and  eojiiX^svar 
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tion  ;  or,  to  express  it  in  more  cornmon  terms,  from  a  time  of  disoi 
derly  and  confused  industrial  action  to  one  of  harmonioas  orderl 
organization.  The  introduction  of  the  new  elements  into  the  co: 
mercial  world  changed,  as  it  were,  the  polarities  of  our  industri' 
They  are  still  adjusting  themselves  to  the  new  basis,  but  the  adjn 
ment  has  now  a  much  more  regular  and  orderly  manner  than  at  6r 
Evidence  of  the  steady  progress  toward  harmonious  organization  is  t 
be  found  in  the  decreasing  violence  of  railroad  traliic  wars  ;  in  th 
greater  caution  of  the  speculating  and  investing  publics  ;  in  the  d( 
velopment  of  pools  to  regulate  traffic  and  production  in  all  industries 
and  in  the  slow  but  steady  advance  toward  satisfactory  relations  b4 
tween  labor  and  capital.*  Ail  these  are  parts  of  a  process  which 
may  best  call  economic  segregation,  and,  rightly  conceived,  they  ma; 
give  na  at  least  a  general  idea  of  the  course  of  our  economic  evo 
lution. 

To  attempt  particular  description  of  the  operation  of  a  given  foro 
is  hazardous,  even  in  comparatively  simple  sciences.  Much  more  so 
it  in  sociology.  Still,  we  are  forced  to  look  forward  as  well  as  back 
ward,  and  must  form  some  idea  of  the  future  operation  of  what 
see  working  about  us  every  day.  In  this  place,  several  agencies  tcoj 
ing  to  the  diffusion  of  wealth,  or  rather  its  segregation  into  the  hand 
of  comparatively  large  bodies  of  men  capable  of  handling  it,  may  h 
noted.  First,  and  most  important,  perhaps,  come  corporations.  N' 
one,  so  far  as  I  am  aware,  has  yet  treated  of  them  with  any  approaci 
to  adequacy.  Objects  of  general  dislike,  they  exist  rather  by  their  owi 
inherent  efficiency  than  because  they  are  held  in  any  propi ;  '  i'^ 
tion.     We  have,  indeed,  but  to  look  around  us  and  notice  tbt  ■' 

increase  in  their  number  and  power,  and  in  the  number  interested  i 
or  employed  by  them  to  see  their  vast  import.  A  dispassionate  vie' 
of  the  subject  will,  in  my  opinion,  convince  a  competent  person  tbi 
the  general  economic  function  of  a  corporation  is  to  perform  steadily) 
cheaply,  and  permanently,  a  service  which  an  individual  can  only  p«c 
form  briefly,  and  with  comparative  inefficiency.  Where  corporatiua 
can  not  do  this,  they  are  unable  to  exist ;  and,  in  consequence  of  tbei 
permanence,  they  are  able  to  give  lasting  employment,  and,  th 
fore,  more  than  any  other  mode  of  industrial  organization,  they 
apt  to  give  the  right  man  the  right  place  ;  as  we  may  see  in  the  hi* 
tory  of  most  of  our  prominent  railroad  men.  And  when  this  proeesl 
of  segregation  is  complete,  corporations  will  undoubtedly  be  made  n( 
of  those  who  actually  perform  their  service.    The  immense  eavio^ 

*  Beccnt  Etrikcs  and  riota  are  apt  to  blind  na  to  the  progress  retllv  made  hi  tUl  n 
(pect.     The  question  is  hardlj  in  order  here ;  but  it  majr  he  pointe<l  out  ( I )  that  strika 
are  accompanied  with  less  Tiolcnce  than  formerly,  aa  in  ISTT,  for  example; 
organlied  t>odies  like  the  Knights  of  Labor  arc  more  re!<ponsible  to  pnbllo 
than  unorgiuiiied  labor ;  and  (8)  that  great  advaaoes  baT«  tttm  Blade  ia 
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and  the  Boporior  efficiency  to  be  thus  gained  are  apparent ;  and  in 
the  struggle  of  corporation  against  corporation,  it  is  evident  that  thia 
form  of  organization  will  be  evolved  as  soon  as  the  honesty  and  in- 
telligence of  the  laboring  classes  will  admit  of  it.  Next,  we  may 
specify  organizations  very  like  the  foregoing  in  principle,  but  which 
are  commonly  regarded  with  as  much  favor  as  corporations  with  the 
reverse.  We  refer  to  co-operative  associations.  In  communities  where 
there  is  little  change  from  year  to  year,  these  may  assume  considerable 
importance.  Then  come  labor  organizations.  When  trades-unions 
were  first  prominently  introduced,  the  general  feeling  was  one  of 
fright ;  and  in  this  country  there  is  still  some  uneasiness  as  to  the 
working  of  our  great  labor  organizations.  Here  they  can  only  be  no- 
ticed as  a  part  of  that  segregation  everywhere  going  on.  General 
considerations  thus  lead  us  to  a  belief  in  their  beneficent  results,  in 
spite  of  the  many  mistakes  which  they  have  committed,  and  will  con- 
tinue to  commit.  Next,  we  may  recall  that  all  unequal  distribution 
tends  to  die  out,  unless,  as  has  been  so  conspicuously  the  case  in  the 
last  twenty  years,  the  aggregation  of  property  in  single  hands  gives 
a  great  advantage  in  its  management.  Inheritance  is  a  perpetual 
force  for  equal  distribution.  It  may,  indeed,  bo  counteracted  by 
stronger  forces,  either  political,  as  in  the  feudal  system,  or  commer- 
ciaL  Bat  the  management  of  combinations  of  property  is  now  so 
usual  and  easy,  as  we  may  see  in  the  case  of  the  Vanderbilt  property, 
that  the  divisive  principle  has  full  sway.  Lastly,  it  needs  no  prophet 
to  predict  that  the  passion  for  immense  wealth  characterizing  "  great, 
intelligent,  avaricious,  sensual  America,"  will  decline.  In  its  extreme 
form  it  is  a  passing  characteristic  of  a  transitional  age  ;  it  is  like 
the  feverish  and  senseless  desires  of  youth.  Like  the  passion  for 
power,  which  "  tho  generality  of  mankind  love  so  much  more  than 
liberty,"  it  must  decline  when  no  longer  necessary  ;  and  it  will  never 
again,  probably,  be  so  necessary  as  in  the  present  generation.  In  so 
far  as  passion  for  power,  or  show,  or  wealth  entails  discomforts,  it  is 
bound  to  die  out,  unless  there  are  compensating  advantages ;  for 
they  hamper  their  devotees  in  the  race  for  survival. 

How  far  we  have  reached  in  this  great  process  is  a  much-mooted 
question.  Numerous  instructive  facts  are,  however,  before  our  very 
eyes.  The  fabulous  amounts  spent  by  the  laboring  classes  for  amuse- 
ments, liquor,  tobacco,  and  various  things  regarded  as  luxuries  ;  the 
amount  of  money  the  labor  organizations  are  able  to  handle  ;  the  vast 
increase  in  national  wealth — out  of  all  proportion  to  the  increase  in 
population — competing  for  the  hire  of  labor  ;  the  great  increase  in 
savings-bank  deposits  and  depositors  ;  the  proved  increase  in  money- 
wages,  and  in  the  purchasing  power  of  wages  ;  the  decrease,  still  go- 
ing on  under  our  very  eyes,  of  the  hours  of  labor  ;  the  reduced  fluc- 
tuations in  prices  ;  the  increased  average  length  of  life,  recognized  by 
insurance  companies ;  the  increased  consumption  of  tvcc^ivsAfvoft  per 
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capita  * — all  these  seem  to  point  to  the  fact  that  great  progreu 
already  been  made. 

The  general  view  hero  taken  of  our  recent  economic  eTolution 
bo  stated  in  mechanical  ternas.  Mr.  Spencer's  words  are  somewhi 
abstract  and  difficult  to  fully  comprehend,  as  a  great  many  emineq 
persons  have  found  out ;  but  they  most  here  be  quoted  for  the  pel 
fection  with  which  they  cover  the  case  : 

"  In  the  second  order  "  (of  equilibrations),  "  comprehending  the  ri 
rions  kinds  of  vibration  or  oscillation  as  nsually  witnessed,  the  motiol 
is  used  up  in  generating  a  tension  which,  having  become  equal  to  it,  a 
momentarily  equilibrated  with  it,  thereupon  produces  a  motion  in  tbi 
opposite  direction,  that  is  subsequently  equilibrated  in  like  mannei 
thus  causing  a  visible  rhythm,  that  is,  however,  soon  lost  in  invisibli 
rhythms."  f 

in.  Uaving  endeavored  to  view  the  phenomena  of  wealth-digtri 
bntion  from  an  evolutionary  standpoint,  let  ns  now  eliminate  the  ell 
mcnt  of  time,  and  see  if  we  may  thus  obtain  additional  light  by  alterii^ 
our  point  of  view.  The  question  is,  '^^^lat  is  the  most  advantageoa 
distribution  of  wealth  at  a  given  moment  ?  In  seeking  a  reply,  tb 
following  considerations  inevitably  come  before  the  mind  : 

1.  "  A  more  equal  distribution  of  wealth  tends  prima /ads  t^m 
crease  happiness  "  ;  |  since  the  amount  of  happiness  given  by  H^^l 
obviously  increases,  not  directly  as  the  wealth,  but  in  a  constantly  dl 
creasing  ratio.     But — 

2.  We  have  to  allow  for  a  decrease  in  the  amount  of  wealth  pro 
duccd.  This  would  result,  first,  from  the  increased  idleness  of  larg 
numbers  engaged  in  productive  employments.  Probably  (here  ai 
persons  that  would  deny  that  any  such  decrease  would  take  plac^ 
A  little  observation  of  the  advantage  taken  by  the  Indiana  of  goi 
cmmental  interference  with  distribution  in  their  favor  would  proli 
ably  bring  such  persons  a  little  nearer  to  the  earth  ;  especially  if  i 
were  followed  up  by  some  stndy  of  the  numerous  ways  in  which  mot 
working-men  get  rid  of  their  hard-won  earnings.  Another  loss  sinj 
lar  to  the  above  would  bo  through  decreased  saving.  Increased  idli 
ness  and  increased  non-productive  expenditure,  as  for  drink^  am(is4 
ments,  etc.,  would  lessen  the  total  national  capitaL  Still  another  lot 
would  come  through  the  lessened  efficiency  of  capital  in  the 
ment  of  enterprise — very  much  like  the  lessened  efficiency  of  an 
if  each  soldier  were  required  to  develop  his  views  on  the  next  movi 
ment  of  the  campaign  ;  for  it  must  be  assumed  that  intcrferuio»' 
the  ratios  of  distribution  would  tend  to  give  the  workmen  powi 
the  management  of  the  capital.     Here,  again,  thor«  will  very  likeiy 

*  See  Mr.  GilBo'a  admirable  pamphlet,  which  ha«  been  much  grnmblcd  U  bf  i 
who  are  eager  to  try  their  hands  at  remaking  the  world  in  a  day,  hot  wb«M  I 


facta  remain. 

t  "  Flr»t  Prind'p\«*,"  v.  4OT. 
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Bome  denial,  and  a  great  many  expressions  of  doubt ;  bnt  it  seems  sof- 
cient  to  say  that,  if  tiie  more  democratic  form  of  industry  were  at  pres- 
ent practicable,  it  would  not  have  failed  so  often  as  it  has  in  picked 
oases.  Lastly,  not  only  would  there  be  less  wealth  to  distribute,  but 
the  number  among  whom  it  would  be  divided  would,  from  known  bio- 
logical laws,  be  increased  in  a  startling  ratio  ;  only  afterward  to  dimin- 
ish with  the  same  excessive  speed  when  the  penalty  for  waste  fell  upon 
the  world.* 

It  thus  becomes  plain  that  it  is  difficult,  not  to  say  impossible,  to 
tell  whore  a  more  equal  distribution  of  wealth  will  be  for  the  public 
advantage  ;  and  particularly  hoxo  equal  the  distribution  should  be. 
It  is  a  matter  far  too  delicate  for  the  wisest  assembly  that  ever  sat. 
Even  if  this  were  not  the  case,  there  should  still  bo  no  interference 
with  the  natural  ratios  of  distribution,  and  for  this  reason,  which  lies 
at  the  heart  of  all  our  remarks  :  that  the  wattt  of  economic  virtues  in 
the  mass  is  the  exact  measure  of  the  advantage  of  the  few.  The  few 
can  not  surpass  the  many  except  as  their  superiority  permits,  and  any 
limitation  of  the  free  action  of  the  superior  is  therefore  certain  to  re- 
sult in  public  economic  damage  ;  and  hence  the  best  adaptation  of 
the  ratios  of  distribution  is  natural,  and  not  artificial  or  legislative. 
The  result  of  our  special  examination  is  a  confirmation  of  our  general 
examination. 

We  have  still  to  deal  with  the  question  of  inheritance.  Tlie  acqui- 
sition of  large  properties  in  this  way  is  in  conflict  with  the  first  principle 
of  a  free  industrial  system,  which  in  general  requires  each  person  to 
earn  what  he  gets,  excepting  children  and  the  infirm  or  aged.  Uere 
too,  however,  there  are  opposing  considerations.  In  the  first  place, 
there  is  no  way  to  prevent  the  transmission  of  property — if  wills  were 
made  legally  null,  their  office  could  be  practically  occupied  in  various 
ways.  Even  overlooking  this  obstacle,  we  are  confronted  with  the 
damage  resulting  from  the  embargo  on  the  natural  activities  and  affec- 
tions of  men.  The  economic  damage  thus  resulting  would  be  inesti- 
mablo.  Again,  the  management  of  property  acquires,  by  means  of 
inheritance  and  bequest,  a  stability  very  necessary  for  the  best  results. 
And  here,  too,  as  in  the  former  case,  it  is  impossible  to  be  sure  that 
the  spontaneous  desires  of  men  do  not  in  the  long  run  lead  to  the  pub- 
lic advantage.  Probably  the  sentiments  governing  this  matter  are  aa 
much  the  offspring  of  social  discipline  as  the  sentiments  called  moral. 
We  find  that  customs  of  inheritance  change  from  age  to  age  and  con- 
form to  the  temper  of  the  time.    In  an  age  like  the  present  the  first 

•  A  cert^n  InereM*  of  population  has,  as  Mr.  George  Mjs,  the  elTect  of  intreasinff 
ererjr  iniui'a  share  of  the  total  production,  through  llje  increaaed  dWision  of  labor  allowed ; 
but,  obriouslT,  that  increase  can  outrun  the  capacitj  for  profiting  by  it.  If  the  entire 
population  of  China  were  landed  in  the  United  States  at  once,  a  great  roanj— sercrst 
baodred  millions,  probably — would  starre  before  oar  industrial  syitem  could  adapt  itaeli 
to  tb*  Taat  increase  of  population. 


object  generally  in  the  mind  of  a  rich  man,  aside  from  the  care  of  li 
family,  is  the  welfare  of  the  property  bequenlbed.  In  this  respect  t 
will  of  the  late  Mr.  Vanderbilt  was  congpicaons.  The  measures  talu 
to  secure  the  united  management  of  tlic  g^eat  fortune  left  by  bim  mi 
be  highly  commended  simply  as  a  piece  of  public  policy.  It  is  not  t 
much  to  say  that,  if,  in  consequence  of  a  contrary  policy,  the  J»< 
York  Central  or  Vanderbilt  system  of  roads  had  gone  to  pieces,  tl 
whole  northern  part  of  the  United  States  would  have  suffered  subetal 
tial  injury. 

A  Kentiment  regarding  the  disposition  of  property  at  death,  notici 
by  J.  S.  Mill  as  existing  in  America,  still  retains  its  hold  ;  we  me; 
the  sentiment  favoring  the  settlement  of  great  snms  on  cbariti^ 
churches,  and  especially  on  educational  institutions.  A  Califom 
millionaire  has  recently  set  aside  an  immense  fortune,  said  to  amou: 
to  >20,000,000,  for  a  university  in  that  State.  From  an  econom 
point  of  view  there  is  absolutely  no  defense  of  such  an  action, 
simply  means  the  perpetual  expenditure — the  economic  waste — of  th 
whole  annual  yield  of  the  property  donated.  Of  course,  the  defeni 
can  be  made  that  as  property  is  for  life,  and  not  life  for  property,  •» 
should  not  regard  wealth  spent  on  things  so  necessary  as  education  i 
misapplied.  And  if  it  be  taken  for  granted  that  future  ages  will  ni 
know  enough,  or  will  not  have  the  means  to  pay  for  the  edncatio 
needful  for  them,  this  is  a  good  defense.  But  if,  as  we  must  ba 
maintain,  it  be  thought  that  the  wants  of  a  time  are  best  met  by  (l 
spontaneous  agency  of  the  time — as  we  see  in  the  superiority  of  on 
popularly-sustained  churches  over  state-supported  establishments- 
then,  from  a  social  as  well  as  from  an  economic  standpoint,  we  mni 
decide  against  the  advisability  of  such  great  gifts.  The  possibilil 
that  our  mania  for  education  may  lead  to  as  mnch  loss  and  iu' 
ience  as  the  former  mania  which  resulted  in  state  religions  esi 
ments  seems  to  be  forgotten.  Leaving  all  this  aside,  however, 
should  still  be  borne  in  mind  that  such  a  withdrawal  of  capital  as  thi 
instanced  is  a  distinct  injury  to  trade  and  to  the  working  classc«  ;  si 
further  that  any  perpetuity  is  almost  certain  to  become  nnresponsi 
to  the  needs  of  a  new  age,  and  is  likely  to  become  as  nselees  as  an 
according  to  Professor  Huxley,  the  great  endowments  which 
tain  fellowships  at  the  English  universities.  Wherever  the  line 
tween  benevolent  and  reproductive  expenditure  should  be  drawn, 
seems  highly  probable  that  the  public  sentiment  in  favor  of  poU 
legacies  is  unduly  strong,  at  least  among  those  whose  views  find 
way  into  print ;  and  that  the  private  sentiment  which  we  see  in 
operation  is  really  mnch  more  beneficial  to  the  country. 

If  the  views  taken  in  this  article  have  any  basis  in  truth,  the 
ions  commonly  held  are  to  a  large  extent  wrong  in  nearly  trrcrj 
connected  with  the  present  subject.     Public  opinion  t»,  indeed,  a 
and  indefinile  c^uasitvty.    But  we  may  fairly  say  th-n  it  up] 


U 


METEORITES,  METEORS,  AiVJ>   SHOOTING-STARS.  733 

accumulation  of  large  quantities  of  wealth  in  single  bands  ;  while  such 
accumulation  has  not  only  been  indispensable,  as  it  still  is,  in  develop- 
ing our  country,  and  an  indispensable  reward  of  enterprise,  but,  even 
leaving  this  out  of  account,  is  for  the  greatest  good  of  the  greatest  num- 
ber because  it  best  preserves  capital  and  employs  labor  most  produc- 
tively. We  may  say  that  public  opinion  favors  interference  with  the 
natural  ratios  of  distribution,  as  may  be  seen  by  usury  laws,  exemption 
laws,  laws  abridging  freedom  of  contract,  river  and  harbor  bills,  laws 
imposing  heavy  taxes  on  corporations,  and  so  forth  ;  while  in  general 
the  natural  ratios  are  the  best  for  the  public  interest.  Only  the  most 
immediate  considerations  are  generally  weighed  ;  and  unjust  laws,  like 
the  Potter  railroad  law  of  Wisconsin,  have  to  result  in  manifest  public 
damage  before  they  are  repealed.  It  can  hardly  be  doubted  that  before 
the  late  war,  when  the  Jeffersonian  maxims  in  regard  to  legislation 
still  held  sway,  our  political  development  was  higher  than  it  has  been 
since  ;  and  the  same  may  be  said  of  our  general  ideas  on  public  policy. 
But  unceasing  education  in  business  methods  of  thinking  are  plainly 
forcing  public  opinion  in  the  right  direction,  as  was  proved  by  the 
tone  of  the  public  press  regarding  the  recent  strike  on  the  Missouri 
Pacific,  and  by  the  strong  attacks  lately  made  on  the  Blair  educa- 
tion bill.  3Iean  while  there  will  be  much  of  what  might  be  called  un- 
necessary blundering  and  suffering  ;  but  in  reality  this  will  be  neces- 
sary to  develop  the  needed  habits  and  ideas. 


METEORITES,  METEORS,  AND  SHOOTINQ -STARS.* 

Br  HDBERT  A.  NEWTON,  LL.  D.. 

FBOm»OB  or  K^niEMATICS   DT   T.^IJ[  COLLIOl. 

YOU  are  kindly  giving  to  me  an  hour  to-night  in  which  I  may 
speak  to  you.  I  do  not  have  enough  confidence  in  myself  to 
justify  me  in  speaking  to  such  an  audience  as  this  upon  one  of  those 
broad  subjects  that  belong  equally  to  all  sections  of  the  Association. 
The  progress,  the  encouragements,  and  the  diifioultica  in  each  field  are 
best  known  to  the  workers  in  the  field,  and  I  should  do  you  little 
good  by  trying  to  sum  up  and  recount  them.  Let  me  rather  err,  then, 
if  at  all,  by  going  to  the  opposite  extreme. 

Two  years  ago  your  distinguished  president  instructed  and  de- 
lighted us  all  by  speaking  of  the  pending  problems  of  astronomy, 
what  they  are,  and  what  hopes  we  have  of  solving  them.  To  one  sub- 
ject in  this  one  science,  a  subject  so  subordinate  that  he  very  properly 
gave  it  only  brief  notice,  I  ask  your  attention.  I  propose  to  state 
some  propositions  which  we  may  believe  to  be  probably  true  about 
th«  meteorites,  the  meteors,  and  the  sliooting-stars. 

•  Address  of  ihe  retiring  President  of  the  American  Association  for  the  AdruMr 
raent  of  Scieooe,  delirercd  at  Buffalo,  August  19,  1866. 
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In  trying  to  interest  you  in  this  subject,  bo  rcmot*  from  the  Btai 
of  most  of  you,  I  rely  upon  your  sense  of  the  unity  of  all  Bcience, 
at  the  some  time  upon  the  strong  hold  which  these  weird  bodies  bi 
ever  had  upon  the  imaginations  of  men.  In  ancient  times  temp 
were  built  over  the  meteorite  images  that  fell  down  from  Jupiter,  i 
divine  worship  waa  paid  them,  and  in  these  later  days  a  meteoi 
Btone  that  fell  last  year  in  India  became  the  object  of  daily  anoi 
ings  and  other  ceremonial  worship.  In  the  fearful  imagery  of 
Apocalypse  the  terrors  are  deepened  by  there  falling  "from  hcavcl 
great  star  burning  as  a  torch,"  and  by  the  stars  of  heaven  falli 
"  unto  the  earth  as  a  fig-tree  casteth  her  unripe  figs  when  ahe  is  sfaak 
of  a  groat  wind."  The  "  great  red  dragon,  having  seven  heads 
ten  horns, and  upon  his  heads  seven  diadems"  is  presented  in  the  foi 
of  a  huge  fire-balL  "  His  tail  draweth  the  third  part  of  the  stars 
heaven,  and  did  cast  them  to  the  earth."  Records  of  these  feafl 
visitors,  under  the  name  of  flying  dragons,  are  found  all  through  t 
pages  of  the  monkish  chroniclers  of  the  middle  ages.  The  Chin 
appointed  oflicers  to  record  the  passage  of  meteors  and  comets, ; 
they  were  thought  to  have  somewhat  to  say  to  the  weal  or  woe 
rulers  and  people. 

By  gaining  in  these  later  days  a  sure  place  in  science,  these  bodi 
have  lost  their  terrors,  but  so  much  of  our  knowledge  about  thi 
fragmentary,  and  there  is  still  so  much  that  is  mysterious,  that  m 
have  loved  to  speculate  about  their  origin,  their  functions,  and  thi 
relations  to  other  bodies  in  the  solar  system.  It  has  been  easy,  a 
quite  common,  too,  to  make  these  bodies  the  cause  of  all  kinds 
things  for  which  other  causes  could  not  be  found. 

They  came  from  the  moon  ;  they  came  from  the  earth's  volcano 
they  came  from  the  sun  ;  they  came  from  Jnpiter  and  the  other  p); 
ets ;    they   came   from   the   comets  ;   they  came  from   the  nebuli 
mass  from  which  the  solar  system  has  grown ;  they  came  from  i 
fixed  stars ;  they  came  from  the  depth  of  space.     They  supply  i 
sun  with  his  radiant  energy  ;  they  give  the  moon  her  accelerated  i 
tion  ;  they  break  in  pieces  heavenly  bodies  ;  they  threw  up  the 
ains  on  the  moon  ;  they  made  large  gifts  to  our  geologic  strata 
cause  the  auroras  ;  they  give  regular  and  irregular  changes  to 
weather.     A  comparative  geology  has  been  built  up  from  the  rcJatia 
of  the  earth's  rocks  to  the  meteorites ;  a  large  list  of  new  kb&jA 
forms  has  been  named  from  their  concretions  ;  and  the  pi.i«8iblc  int: 
duction  of  life  to  our  planet  has  been  credited  to  them.     Tbcy  i 
satellites  of  the  earth  ;  they  travel  in  streams,  and  in  groaps,  and 
isolated  orbits  about  the  sun  ;  they  travel  in  group;!  ly  thrm^ 

stellar  spaces ;  it  is  they  that  reflect  the  zodiacjil  ^      ,    hey 
tnte  the  tails  of  comets  ;  the  solar  corona  is  due  to  them  ;  tho  loi 
coronal  rays  are  meteor-streams  seen  edgewise. 

l^carly  all  of  these  ideas  have  been  urged  by  men  deserredly 
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the  highest  repute  for  good  personal  work  in  adding  to  hnmun 
knowledge:.  In  presence  of  this  host  of  speculations,  it  will  not,  I 
hope,  be  a  useless  waste  of  your  time  to  inquire  what  we  maj  reason- 
ably believe  to  be  probably  true.  And  if  I  shall  have  no  new  hy- 
potheses to  give  to  you,  I  offer  as  my  excuse  that  nearly  all  possible 
ones  have  been  already  put  forth.  This  Association  exists,  it  is  true, 
for  the  advancement  of  science,  but  science  may  be  advanced  by  re- 
jecting bad  hypotheses  as  well  as  by  framing  good  ones.  I  begin  with 
a  few  propositions  about  which  there  is  now  practical  unanimity 
among  men  of  science.  Such  propositions  need  only  be  stated.  The 
numbers  that  are  to  be  given  express  quantities  that  are  open  to  re- 
vision and  moderate  changes : 

1.  The  luminous  meteor-tracks  are  in  the  upper  part  of  the  earth's 
atmosphere.  Few,  if  any,  appear  at  a  height  greater  than  one  hun- 
dred miles,  and  few  are  seen  below  a  height  of  thirty  miles  from  the 
earth's  surface,  except  in  rare  cases,  when  stones  and  irons  fall  to  the 
ground.  All  these  meteor-tracks  are  caused  by  bodies  which  come 
into  the  air  from  without. 

2,  The  velocities  of  the  meteors  in  the  air  are  comparable  with 
that  of  the  earth  in  its  orbit  about  the  sun.  It  is  not  easy  to  deter- 
mine the  exact  values  of  those  velocities,  yet  they  may  be  roughly 
stated  as  from  fifty  to  two  hundred  and  fifty  times  the  velocity  of 
sound  in  the  air,  or  of  a  cannon-ball. 

8.  It  is  a  necessary  consequence  of  these  velocities  that  the  meteors 
move  about  the  sun  and  not  about  the  earth  as  the  controlling  body, 

4.  There  are  four  comets  relating  to  four  periodic  star-showers 
that  have  occurred  on  the  dates  of  April  20th,  August  10th,  November 
14th,  and  November  27th.  The  meteroids  which  have  given  us  any 
one  of  these  star-showers  constitute  a  group,  each  individual  of  which 
moves  in  a  path  which  is  like  that  of  the  corresponding  comet  The 
bodies  are,  however,  now  too  far  from  one  another  to  influence  appre- 
ciably each  other's  motions. 

5.  The  ordinary  shooting-stars  in  their  appearance  and  phenomena 
do  not  differ  essentially  from  the  individuals  in  star-showers. 

6.  The  meteorites  of  different  falls  differ  from  one  another  in  their 
chemical  compositions,  in  their  mineral  forms,  and  in  their  tenacity. 
Yet  through  all  these  differences  they  have  peculiar  common  proper- 
ties which  distinguish  them  entirely  from  all  terrestrial  rocks. 

7.  Tlie  most  delicate  researches  have  failed  to  detect  any  trace  of 
organic  life  in  meteorites. 

These  propositions  have  practically  universal  acceptance  among 
scientific  men.  We  go  on  to  consider  others  which  have  been  re- 
ceived with  hesitation,  or  in  some  cases  have  been  denied. 

With  a  great  degree  of  confidence  we  may  believe  that  shooting- 
stars  are  solid  bodies.  As  we  see  them  they  are  discrete  bodies,  sepa- 
rated even  in  prolific  star-showers  by  large  distances  one  from.  «ttc(0Bsst. 
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We  Bee  tbem  penetrate  the  air  manj  miles,  that  \a,  ciauy  hand) 
times  their  own  diametera  at  the  very  least.  They  are  sometid 
Been  to  break  in  two.  They  are  sometimes  seen  to  glance  in  the 
There  is  good  reason  to  believe  that  they  glance  before  they  beoo 
visible. 

Now,  these  are  not  the  phenomena  which  may  be  reasonably 
pected  from  a  mass  of  gas.  In  the  first  place  a  spherical  mass  of 
tcr  at  the  earth's  distance  from  the  sun,  under  no  constraint  and  b; 
ing  no  expansive  or  cohesive  power  of  its  own,  must  exceed  in  densi 
air  at  one  sixth  of  a  millimetre  pressure  (a  density  often  obtained 
the  ordinary  air-pump)  or  else  the  sun  by  bis  unequal  attraction  fi 
its  partB  will  scatter  it.  Can  we  conceive  that  a  small  mass  of  g 
with  no  external  constraint  to  resist  its  elastic  force  caji  mftir^i^in 
great  a  density  ? 

But  suppose  that  such  a  mass  docs  exist,  and  that  its  I: 
smallest  dimensions  are  not  greatly  unequal  ;    and  suppose 
that  it  impinges  upon  the  air  with  a  planetary  velocity  ;  ooald 
possibly  have  as  the  visible  result  a  shooting-star?     TVhen  a  sol 
meteorite  comes  into  the  air  with  a  like  velocity,  its  surface  is  bnrni 
or  melted  away.    Iron  masses  and  many  of  the  stones  have  had  bn: 
into  them  those  wonderful  ])ittings  or  cupnles  which  are  well  imitoti 
as  M.  Daubree  has  shown,  by  the  erosion  of  the  interior  of  sted 
non  by  the  continuous  use  of  powder  under  high  pressure.    Th«y 
imitated  also  by  the  action  of  dynamite  upon  masses  of  steel  n( 
which  the  dynamite  explodes.    Such  tremendous  resistance  that  mua 
of  gas  would  have  to  meet.     The  first  effect  would  be  to  flatten  tl 
mass,  for  it  is  clastic  ;  the  next  to  scatter  it,  for  there  is  no  coben< 
We  ought  to  see  a  flash  instead  of  a  long  burning  streak  of  Itgll 
The  mass  that  causes  the  shooting-star  can  hardly  be  conceived 
except  as  a  solid  body. 

Again,  we  may  reasonably  believe  that  the  bodies  tliat  cause  t 
shooting-stars,  the  large  fire-balls,  and  the  stone-prodacing  meteor, 
belong  to  one  class.  They  differ  in  kind  of  material,  in  density, 
size.  But  from  the  faintest  shooting-star  to  the  largest  8tonc-m«t0 
we  pass  by  such  small  gradations  that  no  clear  dividing  lines  can  sep 
rate  them  into  classes.     See  wherein  they  are  alike  : 

1.  Each  appears  as  a  ball  of  fire  traversing  the  apparent  hear 
just  as  a  single  solid  but  glowing  or  burning  mass  would  do. 

2.  Each  is  seen  in  the  same  part  of  the  atmosphere,  and  moTt 
through  its  upper  portion.     The  stones  come  to  the  ground,  it  t>  t 
but  the  luminous  portion  of  their  paths  generally  ends  high  up 
the  air. 

8.  Each  has  a  velocity  which  implies  an  orbit  about  the  boo. 

4.  The  members  of  each  class  have  apparent  motions  which  tisp 
common  relations  to  the  horizon,  to  the  ecliptic,  and  to  the  lino  of 
earth's  moUoi\. 
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5.  A  cloudy  train  is  Bometimcg  left  along  the  track,  both  of  the 
stone-meteor  and  of  the  shooting-star. 

6.  They  have  like  varieties  of  colors,  though  in  the  small  meteors 
they  are  naturally  less  intense  and  are  not  so  variously  combined  as  in 
the  large  ones. 

In  short,  if  bodies  that  produce  the  various  kinds  of  fire-balls  had 
just  the  differences  in  size  and  material  which  we  find  in  meteorites, 
all  the  difference  in  appearances  would  be  explained,  while,  on  the 
other  hand,  a  part  of  the  likenesses  th.at  ch.iracterize  the  flights  points 
to  something  common  in  the  astronomical  relations  of  the  bodies  that 
produce  them.  This  likeness  of  the  several  grades  of  luminous  me- 
teors has  not  been  admitted  by  all  scientific  men.  Especially  was  it 
not  accepted  by  your  late  president,  Professor  J.  Lawrence  Smith,  who 
by  his  studies  added  so  much  to  our  knowledge  of  the  meteorites- 
The  only  objection,  however,  so  far  a.s  I  know,  that  has  been  urged 
against  the  relationship  of  the  meteorites  and  the  star-shower  meteors, 
and  the  only  objection  which  I  have  been  able  to  conceive  of  that  has 
apparent  force,  is  the  fact  that  no  meteorites  have  been  secured  that 
arc  known  to  have  come  from  the  etar-showers.  This  objection  is 
jilansible,  and  h.as  been  urged  both  by  rainer.ilogists  and  astronomers 
as  a  perfect  reply  to  the  argument  for  a  common  nature  to  all  the  me- 
teors. But  what  is  its  real  strength  ?  There  have  been  in  the  last 
one  hundred  years  five  or  six  star-showers  of  considerable  intensity. 
The  objection  assumes  that,  if  the  bodies  then  seen  were  like  other 
meteors,  we  should  have  reason  to  expect  that  among  so  many  hundreds 
of  millions  of  individual  flights  a  large  number  of  stones  would  have 
come  to  the  ground  and  have  been  picked  up. 

Let  us  see  how  many  such  stones  we  ought  to  expect.  A  reason- 
able estimate  of  the  total  number  of  meteors  in  all  of  these  five  or  six 
showers  combined  makes  it  about  equal  to  the  number  of  ordinary 
meteors  which  come  into  the  air  in  six  or  eight  months.  Inasmuch  as 
we  can  only  guess  at  the  numbers  seen  in  some  of  the  showers,  let  us 
suppose  that  the  total  number  for  all  the  star-showers  was  equal  to 
one  year's  supply  of  ordinary  meteors.  Now,  the  average  annual  num- 
ber of  stone-meteors  of  known  date  from  which  we  have  secured  speci- 
mens has  during  this  hundred  ye.ars  been  about  two  and  a  half. 

Let  OS  assume,  then,  that  the  luminous  meteors  are  all  of  like  origin 
and  astronomical  n.iture  ;  and  further  assume  that  the  proportion  of 
large  ones,  and  of  those  fitted  to  come  entirely  through  the  air  without 
destruction,  is  the  same  among  the  star-shower  meteors  as  among  the 
other  meteors.  With  these  two  assumptions,  a  hundred  years  of  expe- 
rience would  then  lead  us  to  expect  two  or  perhaps  three  stone-falls 
from  which  we  secure  specimens  during  all  the  half-dozen  star-showers 
pot  together.  To  ask  for  more  than  two  or  three  is  to  demand  of  star- 
shower  meteors  more  than  other  meteors  give  us,  The  failure  to  get 
these  two  or  three  may  have  resulted  from  chance,  ot  (\om  %Qvt\<6 ^<^■^j^- 
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iarity  in  the  nature  of  the  rocks  of  Biela's  and  Tempel's  eomots. 
is  very  E<k'ni1er  ground  upon  which  to  rest  a  denial  of  the  comiii 
nature  of  objects  that  are  so  similar  in  appearance  and  behavior  u 
large  and  email  meteors. 

It  may  be  assumed,  then,  as  reasonable  that  the  shooting-stars 
the  stone-meteors,  together  with  all  the  intermediate  forms  of  tire-biil 
are  like  phcooniena.  What  we  know  about  the  one  may  with  d 
caution  be  used  to  teach  facts  about  the  other.  From  the  miner 
ftnd  physical  nature  of  the  different  meteorites  we  may  reason  to  tl 
ehootlng-Htars,  and  from  facts  established  about  the  shooting-stars  t» 
may  infer  soraothing  about  the  origin  and  history  of  the  meteoritt 
Thus  it  is  reasonable  to  snppose  that  the  shooting-stars  are  made 
of  such  matter  and  such  varieties  of  matter  as  arc  found  in  mtted 
ites.  On  the  other  hand,  since  star-showers  are  surely  related  to  oome* 
it  is  reasonable  to  look  for  Bome  relation  of  the  meteorites  to  the 
tronomical  bodies  and  systems  of  which  the  comets  form  a  part. 

This  common  nature  of  the  stone-meteor  and  the  shooting-st; 
enables  us  to  get  some  idea,  indefinite  but  yet  of  great  valae,  abo( 
the  masses  of  the  shooting-stars.  Few  meteoric  stones  weigh  me 
than  one  hundred  pounds.  The  most  productive  8t<jno-faIl8  li»vc  f 
nished  only  a  few  hundred  pounds  each,  though  the  irons  are  larg* 
Allowing  for  fragments  not  found,  and  for  portions  scattered  in  t 
air,  such  meteors  may  be  regarded  as  weighing  a  ton,  or  it  may 
several  tons,  on  entering  the  air.  The  explosion  of  snch  a  meteor 
heard  a  hundred  miles  around,  shaking  the  air  and  the  houses  over  1 
whole  region  like  an  earthquake.  The  size  and  brilliancy  of  the  fl* 
of  the  ordinary  shooting-star  are  so  much  less  than  those  of  the  sto) 
meteor  th.it  it  is  reasonable  to  regard  the  ordinary  raeteoroid  a«  wcig 
ing  pounds,  or  even  ounces,  rather  than  tons. 

Detenninatlons  of  mass  have  been  made  by  measuring  the  Hg 
and  computing  the  energy  needed  to  produce  the  light.  These  «« 
be  regarded  as  lower  limits  of  size,  because  a  large  part  of  the 
of  the  meteors  is  changed  into  heat  and  motion  of  the  air.  The 
meteors  visible  to  the  naked  eye  may  bo  thought  of  withoat  scrii 
error  as  being  of  the  size  of  gravel-stones,  allowing,  however,  not 
little  latitude  to  the  meaning  of  the  indefinite  word  gravel.  Thi 
facts  aboirt  t1)e  masses  of  shooting-stars  have  important  com 

The  meteors,  in  the  first  place,  are  not  the  fuel  of  the 
can  measure  and  compute  within  certain  limits  of  error  the 
energy  emitted  "by  the  «in.     The  meteoroids  largo  enough 
dhooting-Ktars  visible  to  the  naked  eye  are  scattered  very  ii 
through  the  space  which  the  earth  traverses,  but  in  the  meaa 
distant  two  or  three  hundred  miles  from  its  near  neighbors, 
meteoroids  supjfly  the  snn''8  radiant  energy,  a  simple  compi 
shows  that  the  average  shooting-star  ought  to  have  a  nuu 
greater  'flian  \»  iJ\>V»inft4  %c«i&tfas  utostjirr'Iific  n!.>rio  fnll. 
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these  meteoroids  are  the  source  of  the  solar  heat,  their  direct  effect 
upon  the  earth's  heat  by  their  impact  upon  our  atmosphere  ought  also 
to  be  very  great ;  whereas  the  November  star-ahowers,  in  some  of 
which  a  month's  supply  of  meteoroids  was  received  in  a  few  hours, 
do  not  appear  to  have  been  followed  by  noticeable  increase  of  heat  in 
the  air. 

Again,  the  meteoroids  do  not  cause  the  acceleration  of  the  moon's 
mean  motion.  In  various  ways  the  meteors  do  shorten  the  month  as 
measured  by  the  day.  By  falling  on  the  earth  and  on  the  moon 
they  increase  the  masses  of  both,  and  so  make  the  moon  move  faster. 
They  check  the  moon's  motion,  and  so  bringing  it  nearer  to  the  earth 
shorten  the  month.  They  load  the  earth  with  matter  which  has  no 
momentum  of  rot.ition,  and  so  lengthen  the  day.  The  amount  of  mat- 
ter that  must  fall  upon  the  earth  in  order  to  produce  in  all  these  ways 
the  observed  .acceleration  of  the  moon's  motion  has  been  computed  by 
Professor  Oppolzer.  But  his  result  would  require  for  each  meteoroid 
an  enormous  mass,  one  far  too  great  to  be  accepted  as  possible.  Agaiuijd 
the  supposed  power  of  such  small  bodies,  bodies  so  scattered  as  these^ 
are  even  in  the  densest  streams,  to  break  up  the  comets  or  other  heav- 
enly bodies,  and  also  their  power  by  intercepting  the  sun's  rays  to 
affect  our  weather,  must  in  the  absence  of  direct  proof  to  the  contrary 
be  regarded  as  insignificant. 

So,  too,  their  effect  in  producing  geologic  changes  by  adding  to  the 
earth's  strata,  has  without  doubt  been  very  much  over-estimated.  Dur- 
ing a  million  of  years,  at  the  present  rate  of  say  fifteen  millions  of  me- 
teors per  day,  there  comes  into  the  air  about  one  shooting-star  or 
meteor  for  each  square  foot  of  the  earth's  surface.  To  assume  a  suf- 
ficient abundance  of  meteors  in  ages  past  to  accomplish  any  of  these 
purposes  is,  to  say  the  least,  to  reason  from  hypothetical  and  not  from 
known  causes.  The  same  may  be  said  of  the  suggestion  that  the 
mountains  of  the  moon  are  due  to  the  impaot  of  meteorites.  Enor- 
mously large  meteoroids  in  ages  past  must  be  arbitrarily  assumed, 
and,  in  addition,  a  very  peculiar  plastic  condition  of  the  lunar  sub- 
stance in  order  that  the  impact  of  a  meteoroid  can  make  in  the  moon 
depressions  ten,  or  fifty,  or  a  hundred  miles  in  diameter,  surrounded 
by  abrupt  mountain-walls,  two  and  three  and  four  miles  high,  and  yet 
the  mountain-walls  not  sink  down  again. 

The  known  visible  meteors  arc  not  large  enough  nor  numerous 
enough  to  do  the  various  kinds  nf  work  which  I  have  named.  May 
we  not  assume  that  an  enormous  number  of  exceedingly  small  meteor- 
oids are  floating  in  space,  are  falling  into  the  sun,  are  coming  into  our 
air,  are  swept  up  by  the  moon?  May  we  not  assume  that  some  of 
4ihese  various  forms  of  work,  which  can  not  be  done  by  meteoroids 
^bge  enough  for  us  to  see  them  as  they  enter  the  air,  are  done  by  this 
Tner  impalpable  cosmic  dust  ?  Yes,  we  make  such  an  assumption. 
There  exist,  no  doubt,  multitudes  of  these  minute  ^axU«\«ft  \.Tv<«^k»^% 
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in  Bpace.  But  science  asks  not  only  for  a  trne  canse,  but  a  suiGcic 
cause.  There  must  be  enough  of  tliis  matter  to  do  the  '' 
to  it.  At  present  we  have  no  eyidenro  that  the  total  exi>; 
of  such  fine  material  is  very  large.  It  is  to  be  hoped  that  tbrongfa  tti 
collection  and  examination  of  meteoric  dust  we  must  soon  leam  soma 
thing  about  the  amount  which  our  earth  receives.  Until  th.il  shall  bi 
learned,  we  can  reason  only  in  general  terms.  So  much  matter  oomini 
into  our  atmosphere  as  these  several  hypotheses  require  would  withou 
doubt  make  its  presence  known  to  us  in  the  appearance  of  our  snnsfl 
skies,  and  in  a  far  greater  de])OBit  of  meteoric  dust  thau  has  ever  y« 
been  proved. 

A  meteoroid  origin  has  been  assigned  to  the  light  of  the  solar  corona 
It  is  not  unreasonable  to  suppose  that  the  amount  of  the  nicteoroii 
matter  should  increase  toward  the  sun,  and  the  illumination  of  j^uc 
matter  would  be  much  greater  near  the  solar  surface.  But  it  19  diiS 
cult  to  explain  upon  such  an  hypothesis  the  radical  structure,  the  rifu 
and  the  shape  of  the  curved  lines  that  are  marked  features  of  the  co 
rona.  These  seem  to  bo  inconsistent  with  any  conceivable  arrange 
ment  of  metcoroids  in  the  vicinity  of  the  sun.  If  the  mctcoroids  an 
arranged  at  random,  there  should  be  a  uniform  shading  away  of  ligb 
as  we  go  from  the  sun.  If  the  meteoroids  are  in  streams  al 
etary  orbits,  all  lines  bounding  the  light  and  shade  in  the  cor. 
should  evidently  be  approximately  projections  of  conic  sections,  a 
which  the  sun's  center  is  the  focus.  There  are  curved  lines  in  abnn 
dance  in  coronal  light,  but  as  figured  by  observers  and  in  the  photo 
graphs  they  seem  to  be  entirely  unlike  any  projections  of  conic  sectioni 
Only  by  a  violent  treatment  of  the  observations  can  the  curves  be  mad< 
to  represent  such  projections.  They  look  more  as  though  tbey  weit 
due  to  forces  .at  the  sun's  surface  than  at  its  center.  If  those  compli 
cated  lines  have  any  meteoroid  origin  (which  seems  very  unlikely)  thf] 
suggest  rather  the  phenomena  of  comets'  tails  than  meteoroid  strcami 
or  sporadic  meteors.  The  hypothesis  that  the  long  rays  of  light  whieF 
sometimes  hiive  been  seen  to  extend  several  degrees  from  the  snn  a 
the  time  of  the  solar  eclipse  are  meteor-streams  seen  edgewise  gecm 
possibly  true  but  not  at  all  probable. 

TTie  observed  life  of  the  meteor  is  only  a  second,  or  at  roost  a  fpi 
seconds,  except  when  a  large  one  sends  down  stones  to  rcnian 
AVTiat  can  we  leam  about  its  history  and  origin  ?    Near  the  I   ^„ — 
of  this  century,  when  small  meteors  were  looked  on  as  some  form 
electricity,  the  meteorites  were  very    generally  regarded  n  ■   ' 
been  thrown  out  from  the  lunar  volcanoes.     But   as  the  i' 
gained  place  that  the  meteorites  moved  not  about  the  earth  but  aboi 
the  Bun,  it  was  seen  that  the  lunar  volcanoes  must  have  been  very 
tive  to  have  sent  out  such  an  enormous  numbfir  of  stones  aa  are  oetdi 
in  order  that  we  should  so  frequently  encounter  them.     When  It 
further  cona'vdeTed  V\iaX  vbere  is  no  proof  that  lunar  volcaaoea  ar«  n*' 
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live,  and  tliat  -when  tbey  were  acti-ve  they  were  more  likely  to  have 
:en  open  seas  of  lava,  not  well  fitted  to  shoot  out  such  masses,  the 
of  the  lunar  origin  of  the  meteorites  gradually  lost  ground.     But 
e  unity  of  meteorites  with  shooting-stars,  if  true,  increases  a  hun- 
dred-fold  the   difficulty,  and  would  require  that  the  comets  have  the 
,mc  origin  with  the  meteorites.    No  one  claims  that  the  comet.s  came 
'om  the  moon. 
Thai  the  meteorites  came  from  the  earth's  volcanoes  is  still  main- 
tained by  some  men  of  science,  particularly  by  the  distinguished  astron- 
omer royal  for  Ireland.     The  difficulties  of  the  hypothesis  are,  how- 
ever, exceedingly  great.     In  the  first  place,  the  meteorites  are  not  like 
terrestrial  rocks.     Some  minerals  in  thom  are  like  minerals  in  our  rocks. 
Some  irons  are  like  the  Greenland  terrestrial  irons.     But  no  rock  in 
the  earth  has  been  yet  found  that  would  be  mistaken  for  a  meteorite 
of  any  one  of  the  two  or  three  hundred  known  stone-falls.     The  me- 
teorites resemble  the  deep  terrestrial  rocks  in  some  particulars,  it  is 
I  rue,  but  the  two  are  also  thoroughly  unlike.     The  terrestrial  volcanoes 
must  also  have  been  wonderfully  active  to  have  sent  out  such  a  multi- 
tude of  meteorites  as  will  explain  the  number  of  stone-falls  which  we 
ekiow  and  which  we  have  good  reason  to  believe  have  occurred.     The 
lk>lcanoe8  must  also  have  been  wonderfully  potent.     The  meteorites 
come  to  us  with  planetary  velocities.     In  traversing  the  thin  upper  air 
ttiey  are  burned  and  broken  by  the  resisting  medium.     Long  before 
Jjey  have  gone  through  the  tenth  part  of  the  atmosphere,  the  meteor- 
ites usually  are  arrested  and  fall  to  the  ground.     If  these  bodies  arc 
sent  out  from  the  earth's  volcanoes,  they  left  the  upper  air  with  the 
same  velocity  with  which  they  now  return  to  it.     This  the  law  of  gravi- 
tation demands.     What  energy  must  have  been  given  to  the  meteor- 
ite before  it  left  the  volcano  to  make  it  traverse  the  whole  of  our  at- 
mo8j)here  and  go  away  from  the  earth  with  a  planetary  velocity  1     Is 
reasonable  to  believe  that  volcanoes  were  ever  so  potent,  or  that  the 
teorites  would  have  survived  such  a  journey  ? 
No  one  claims  that  the  meteors  of  the  star-showers,  nor  that  their 
lompanying  comets,  came  from  the  earth's  volcanoes.     To  ascribe  a 
rcslrial  origin  to  meteorites  is,  then,  to  deny  the  relationship  of  the 
jbooting-siar  and  the  stone-meteor.     Every  reason  for  their  likeness  is 
argument  against  the  terrestrial  origin  of  the  stones. 
To  suppose  that  meteors  came  from  any  planets  that  have  atmos- 
■pberes  involves  difficulties  not  unlike  to  and  equally  serious  with  those 
of  a  terrestrial  origin.     The  solar  origrin  of  meteorites  has  been  serious- 
ly urged  and  deserves  a  serious  answer.     The  first  difficulty  which  this 
lypothesis  meets  is  that  solid  bodies  should  come  from  the  hot  sun. 
sides  this,  they  must  have  passed  without  destruction  through  an 
atmosphere  of  immense  thickness,  and  must  have  left  the  sun  with  an 
immense  velocity.     Then  there  is  a  geometric  difficulty.     The  meteor- 
itu  shot  out  from  the  sun  would  travel  under  the  Wvj  ol  ^;\.N\\.'a.'C\«cv 
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nearly  in  a  straight  line  out  and  back  again  into  the  sun.  If  in 
uourse  it  enters  the  earth's  atmosphere,  its  relative  motion,  that  wh 
we  see,  should  be  in  a  line  parallel  to  the  ecliptic,  except  as  sligfa 
modified  by  the  earth's  attraction.  A  large  number  of  these  met 
— that  is  most,  if  not  all,  well-observed  tire-balls — have  certainly 
traveled  in  such  paths.     These  did  not  come  from  the  sun. 

It  has  been  a  favorite  hypothesis  that  the  meteorites  came  fn 
some  planet  broken  in  pieces  by  an  internal  catastrophe.  TbeiV 
much  which  mineralogists  can  say  in  favor  of  such  a  view.  The  stud 
of  M.  Stanislas  Meunicr  and  others  into  the  structure  of  meteoril 
have  brought  out  many  facts  which  make  their  hypothesis  plausib 
It  requires,  however,  that  the  stone-meteor  be  not  regarded  aa  of  I 
same  nature  as  the  star-shower  meteor,  for  no  one  now  seriously  claii 
that  the  comets  are  fragments  of  a  broken  planet.  The  hypothesis 
the  existence  of  such  a  planet  is  itself  arbitrary  ;  and  it  is  not  easy 
understand  how  any  mass  that  has  become  collected  by  the  action 
gravity  and  of  other  known  forces  should  by  internal  forces  be  brofc 
in  pieces  and  these  pieces  rent  asunder.  The  disruption  of  such 
planet  by  internal  forces,  after  it  has  by  cooling  lost  largely  its  origi 
energy,  would  be  specially  diflBcult  to  explain. 

We  can  not  then  look  to  the  moon  nor  to  the  earth,  nor  to  the  sui 
nor  to  any  of  the  large  planets,  nor  to  a  broken  planet,  aa  the  first  boi 
of  the  meteoroids,  without  seeing  serious  if  not  insuperable  objectioi 
But  since  some  of  the  meteoroids  were  in  time  past  certainly  connccti 
with  comets,  and  since  we  can  draw  no  line  separating  shooting-fill 
from  stone-meteors,  it  is  most  natural  to  assume  that  all  of  them 
of  a  cometary  origin.  Are  there  any  insuperable  objections  that  ha 
been  urged  against  the  hypothesis  that  all  of  tho  meteoroids  are  of  li 
nature  with  the  comets,  that  they  arc  in  fact  fragments  of  comeU, 
it  may  be  in  some  cases  minnte  comets  themselves? 

If  such  objections  exist,  they  ought  evidently  to  come  mainly  frfl 
the  mineralogists,  and  from  what  they  find  in  the  internal  structure 
the  meteorites.  Astronomy  has  not  as  yet  furnished  any  objectioi 
It  seems  strange  that  comets  break  in  pieces,  but  astronomers  sdo 
it,  for  it  is  an  observed  fact.  It  is  strange  that  groups  of  these  soi 
bodies  should  run  before  and  follow  after  comets  along  thinr 
but  astronomers  admit  it  is  a  fact  in  the  case  of  at  least  four  coi 
Astronomically  there  would  seem  to  be  no  more  difficnlty  in  jjhrn 
such  origin  to  the  sporadic  meteor,  and  to  the  large  fire-ball,  and 
the  stone-meteor,  than  there  is  in  giving  it  to  the  mefi — 
shower.     If,  then,  the  cometic  origin  of  meteorites  is  in  ic^ 

objections  must  come  mainly  from  the  nature  and  ^tructnra 
meteoric  stones  and  irons.     Can  the  comet  in  its  life  and  hbt 
nish  the  varied  conditions  and  forces  necessary  to  the  manufacton 
growth  of  these  peculiar  structures?    It  is  v'  m  ordior 

answer  th\8  i\tte4\,\oTv, to  solve  tho  thou8.ind  j  ;   .      iil 
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can  bo  raised  about  tbe  origin  and  behavior  of  comcta.  Comets  exist 
in  our  system,  and  have  their  own  fteculiar  development,  whatever  be 
our  theories  about  them.  It  will  be  enough  for  my  present  purpose  to 
asonme  as  probably  true  tbe  usual  hypothesis  that  they  were  first  con- 
densed from  nebulous  matter  ;  that  that  matter  may  have  been  either 
the  outer  portions  of  the  original  solar  nebula,  or  matter  entirely  inde- 
pendent of  our  system  and  scattered  through  space. 

In  either  case  tbe  comet  is  generally  supposed,  and  probably  must 
be  supposed,  to  have  become  aggregated  far  away  from  the  sun.  This 
aggregation  was  not  into  one  large  body  to  be  afterward  bruken  up  by 
disruption  or  by  solar  action.  The  varieties  of  location  of  the  oometio 
orbits  seem  inexplicable  upon  any  such  hypothesis.  Separate  cen- 
ters of  condensation  are  to  be  supposed,  but  they  arc  not  a  priori  un- 
reasonable. This  is  the  rule  rather  than  the  exception  everywhere  in 
Nature.  Assume,  then,  such  a  separate  original  condensation  of  the 
comet  in  tbe  cold  of  space,  and  that  the  comet  had  a  very  small  mass 
compared  with  the  mass  of  the  planets.  Add  to  this  the  comet's  sub- 
sequent known  history  as  we  are  seeing  it  in  the  heavens.  Have  we 
therein  known  forces  and  changes  and  conditions  of  such  intensity  and 
variety  as  the  internal  structure  of  the  meteorites  calls  for  ? 

What  that  structure  is,  and  to  some  extent  what  conditions  must 
have  existed  at  tbe  time  and  place  of  its  first  formation,  and  daring 
its  subsequent  transformations,  mineralogists  rather  than  astronomers 
mast  tell  us.  For  a  long  time  it  was  accepted  without  hesitation  that 
these  bodies  required  great  heat  for  their  first  consolidation.  Their 
resemblance  to  the  earth's  volcanic  rocks  was  insisted  on  by  mineralo- 
gists. Professor  J.  Lawrence  Smith,  in  1855,  assorted,  without  reserve, 
that  "  they  have  all  been  subject  to  a  more  or  less  prolonged  igneous 
action  corresponding  to  that  of  terrestrial  volcanoes."  Director  Hai- 
dinger,  in  1861,  said,  "With  our  present  knowledge  of  natural  laws, 
these  characteristically  crystalline  formations  could  not  possibly  have 
come  into  existence  except  under  the  action  of  high  temperature  com- 
bined with  powerful  pressure." 

The  likeness  of  these  stones  to  the  deeper  igneons  rocks  of  the 
earth,  as  shown  by  the  experiments  of  M.  Daubr6e,  strengthened  this 
conviction.  Sir.  Sorby,  in  1877,  said  :  "  It  appears  to  me  that  the  con- 
tions  under  which  meteorites  were  formed  must  have  been  such  that 
e  temperature  was  high  enough  to  fuse  stony  masses  into  glass  ;  the 
particles  could  exist  independently  one  of  the  other  in  an  incandescent 
atmosphere  subject  to  violent  mechanical  disturbances  ;  that  the  force 
of  gravitation  was  great  enough  to  collect  these  fine  particles  together 
into  solid  masses,  and  that  these  were  in  such  a  situation  that  they 
could  bo  metamorphosed,  further  broken  up  into  fragments,  and  again 
pllected  together." 

■     Now,  if  meteorites  could  come  into  being  only  in  a  heated  place, 
then  the  body  in  which  they  were  formed  ought,  it  would  scenv,^ 
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have  been  a  large  one.  But  the  comets,  on  the  contrary,  appear  to  ha' 
become  aggregated  in  small  ma^es.  The  idea  tliat  beat  was  oaacDti 
to  the  production  of  these  minerals  was  at  first  a  natanil  one.  A 
other  known  rock  formations  are  the  result  of  processes  that  involv 
water,  or  fire,  or  metamorphism.  All  agree  that  the  meteorites  cool 
not  have  been  formed  in  the  presence  of  water  or  free  oxygon.  Wh; 
conclusion  was  more  reasonable  than  that  heat  was  present  in  the  for 
of  volcanic  or  of  metamorpbic  action  ? 

The  more  recent  investigations  of  the  meteorites  and  kindred  stone 
especially  the  discuHsions  of  the  Orcenlaud  native  iruns  and  the  rod 
in  which  they  were  imbedded,  are  leading  mineralogists,  if  I  am  m 
mistaken,  to  modify  their  views.  Great  heat  at  the  first  conitolidatic 
of  the  meteoric  matter  is  not  considered  so  essential.  In  a  late  papi 
M.  Daubree  says  :  "  It  is  extremely  remarkable  that,  in  spite  of  tbd 
great  tendency  to  a  perfectly  distinct  crystallization,  the  silicate  coi 
binations  which  make  up  the  meteorites  are  there  only  in  the  conditiol 
of  very  small  crystals  all  jamblcd  together  as  if  they  had  not  pawK 
through  fusion.  If  we  may  look  for  something  analogous  about  as,  « 
should  say  that  instead  of  calling  to  mind  the  long  needles  of  ice  whii 
liquid  water  forms  as  it  freezes,  the  fine-grained  texture  of  mcteoriti 
resembles  rather  that  of  ho.ar-frost  and  that  of  snow,  which  is  due,  i 
is  known,  to  the  immediate  passage  of  the  atmospheric  vapor  of  wati 
into  the  solid  state.''  So  Dr.  Reusch,  from  the  examination  of  tb 
Scandinavian  meteorites,  concludes  that  "  there  is  no  need  to  a&sum 
volcanic  and  other  processes  taking  place  upon  a  large  heavenly  bod; 
formerly  existing,  but  which  has  since  gone  to  pieces." 

The  meteorites  resemble  the  lavas  and  slags  on  ihe  earth.  Tbi 
lavas  and  slags  arc  formed  in  the  absence  of  water,  and  with  a  limit« 
supply  of  oxygen,  and  heat  is  present  in  the  process.  But  is  hea 
necessary  for  the  making  of  the  meteorites?  Some  crystallisations  di 
take  place  in  the  cold  ;  some  are  direct  changes  from  gaseous  to  solii 
forms.  We  can  not  in  the  laboratory  reproduce  all  the  conditions  o 
crystallization  in  the  cold  of  space.  We  can  not  easily  dctcrmin 
whether  the  mere  absence  of  oxygen  will  not  account  fully  for  th< 
slag-like  character  of  the  meteorite  minerals.  "Wherever  crystallizatioi 
can  take  place  at  all,  if  there  are  present  silicon  and  magnesittia,  an( 
iron  and  nickel,  with  a  limited  supply  of  oxygen,  there  silicates  oogbl 
to  be  expected  in  abundance,  and  the  iron  and  nickel  in  their  metalli( 
form.  Except  for  the  heat,  the  process  should  be  analogous  to  that  a 
the  reduction  of  iron  in  the  Bessemer  cupola,  where  the  limited  fnppl| 
of  oxygen  combines  with  the  carbon  and  leaves  the  iron  free. 
smallness  of  the  comets  should  not,  then,  be  an  objection  to  couui 
the  meteoric  stones  and  irons  as  pieces  of  comets.  Tliere  is  no 
sity  for  assuming  that  they  were  parts  of  a  largo  mass  in  order  to 
vide  an  intensely  heated  birthplace. 

But,  aUhov\gU  great  beat  was  not  needed  at  the  first  fomutttna, 
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are  maiiv  facts  about  these  stoneB  which  imply  that  violent  forces  have 
in  some  way  acted  during  the  meteorite's  history.  The  brocciatcd  ai>- 
peanooe  of  many  specimens  ;  the  fact  that  the  fragments  in  a  breccia 
are  themselves  a  finer  breccia  ;  the  fractures,  infiltrations  and  apparent 
faulting^  seen  in  microscopic  sections,  and  by  tlie  naked  eye — those 
all  imply  the  action  of  force.  M.  Daubree  supposes  that  the  union  of 
oxygen  and  silicon  furnishes  sufficient  heat  for  making  these  ro.aterials. 
If  this  is  possible,  those  transformations  may  hiivc  taken  pl;ic.o  in  their 
first  home.  Dr.  Rensch  argues  that  the  repe.ited  hcriting  and  cooling 
of  the  comet  as  it  comes  down  to  the  sun  and  goes  back  again  into  the 
cold,  is  enough  to  account  for  all  the  peculiarities  of  stnicture  of  the 
meteorites.  These  two  modes  of  action  do  not,  however,  exclude  each 
other. 

Suppose,  then,  a  mass  containing  silicon,  magnesium,  iron,  nickel,  a 
limited  supply  of  oxygen,  and  small  quantities  of  other  elements,  all 
in  their  primordial  or  nebulous  state  (whatever  that  may  be),  segre- 
gated somewhere  in  the  cold  of  space.  As  the  materials  consolidate 
or  crystallize,  the  oxygen  is  appropriated  by  the  silicon  and  magncsiuui, 
and  the  iron  and  nickel  .are  deposited  in  metallic  form.  Possibly  the 
heat  developed  may,  before  it  is  radiated  into  space,  modify  and  trans- 
form the  substance.  The  final  result  is  a  rocky  m.*i8s  (or  posnibly  sev- 
eral adjacent  masses)  which,  sooner  or  later,  is  no  doubt  cooled  down 
throughout  to  the  temperature  of  space.  This  nifiss  in  its  travels  comes 
near  to  the  sun  ;  powerful  action  is  there  exerted  upon  it.  It  is  heated. 
How  intense  is  that  heat  upon  a  cold  rock  unprotected  apparently  by 
its  thin  atmosphere  it  is  not  possible  to  s-iy.  We  know  that  the  gun's 
action  is  strong  enough  to  develop  and  drive  off  into  sp.icc  that  im- 
mense train,  the  comet's  tail,  that  sometimes  spans  our  heavens.  It  is 
broken  iu  pieces.  We  have  seen  tho  portions  go  away  from  tho  sun, 
to  come  back  probably  as  separate  comets.  Solid  fragments  arc  scat- 
tered from  it,  to  travel  in  their  own  independent  orbits. 

What  is  the  condition  of  the  bnmid  and  crackled  surface  of  a 
cometic  mass  or  fragment  as  it  goes  out  from  tho  sun  again  into  the 
cold?  What  changes  and  recrystallizations  may  not  that  surface  un- 
dergo before  it  comes  back  again  to  pass  anew  through  the  fiery  ordeal? 
We  have  here  forces  that  we  know  arc  acting.  They  are  intense,  and 
act  under  varied  conditions.  The  stones  subject  to  thoxii  forces  can 
have  a  history  full  of  all  the  scenes  and  actions  requirKl  for  growth  of 
such  strange  bodies  as  these  that  comn  down  to  us.  Some  of  our  me- 
teors, those  of  the  star-showers,  certainly  had  that  history.  What  good 
reason  is  there  for  saying  that  all  of  them  may  not  have  had  the  like 
birthplace  and  life? 

Before  I  close,  let  roe  arid  one  lesson  that  has  been  taught  ua  bj 
recent  star-ehowers.  The  piccen  which  come  into  our  air  in  any  recur- 
ring star-shower  belong  to  a  group  wIiom!i  shape  is  only  partly  known. 
It  is  thin,  for  we  traverse  it  in  a  short  time.    It  is  not  &  \m\Autvbw  fvvv^» 


for  it  is  not  annual,  except  possibly  in  the  case  of  the  August  eprin 
Uow  the  sun's  unequal  attraction  for  the  part  of  a  group  acts  as  a  i 
persivc  force  to  draw  it  out  into  a  stream,  those  most  beautiful  ; 
most  fruitful  discussions  of  Signor  Schiaparelli  have  shown.  ' 
groups  that  we  meet  are  certainly  in  the  shape  of  tbiu  streams. 

It  has  been  assumed  that  the  cometic  fragments  go  continaon 
away  from  the  parent  mass  so  as  to  form  in  due  time  a  ring-like  stn 
of  varying  density,  but  stretched  along  the  entire  elliptic  orbit  of 
comet.  The  epochs  of  the  Leonid  star-showers  in  November,  whi 
have  been  coming  at  intervals  of  thirty-three  years  since  the  year  9( 
have  led  us  to  believe  that  this  departure  of  the  fragments  from  T( 
pel's  comet  (186C,  1)  and  the  formation  of  the  ring  were  very  slow  p 
cesses.  The  meteors  which  we  met  near  1800  were  therefore  thoti| 
to  have  left  the  comet  many  thousands  of  years  ago.  llio  extensi 
of  the  group  was  jiresumed  to  go  on  until  at  some  time  in  the  fntn 
perhaps  tens  of  thousands  of  years  hence,  the  earth  was  to  m^ 
stream  every  year. 

Whatever  may  be  the  case  with  Tempel's  comet  and  ita 
this  slow  development  is  not  found  to  be  true  for  the  fra, 
Biela's  comet.     It  is  quite  certain  that  the  meteors  of  the  splendid 
plays  of  1872  and  18ti5  left  the  immediate  vicinity  of  that  comet 
than  1840,  althongh   at  the  time  of  those  showers  they  bad 
separated  two  hundred  millions  of  miles  from  the  computed  place 
the  comet.     The  process,  then,  has  been  an  exceedingly  rapid  one, 
quiring,  if  continued  at  the  same  rate,  only  a  small  part  of  a  millenni 
for  the  completion  of  an  entire  ring,  if  a  ring  is  to  be  the  finished  f 
of  the  group. 

It  may  be  thought  reasonable,  in  view  of  this  fact  about  Bida'i 
comet,  established  by  the  star-showers  of  1872  and  185^5,  to  revise 
conception  of  the  process  of  disintegration  of  Tempel's  comet  also.  T 
more  brilliant  sfar-showers  from  this  comet  have  always  occiirred  ti 
near  the  end  of  the  thirty-three-year  period.     Instead  of  there  being 
slow  progress  which  is  ultimately  to  produce  a  ring  along  the  orbit 
the  comet,  it  certainly  seems  more  reasonable  to  suppose  that  the  co 
pact  lines  of  meteors  which  we  met  in  1806,  1807,  and  1868,  left  I 
comet  at  a  recent  date.    A  thousand  years  ago  this  shower  ocean 
in  the  midle  of  October.     By  the  precession  of  ihe  equii 
action  of  the  planets  the  shower  has  moved  to  the  mi.i 
ber.     One  half  of  this  motion  is  due  to  the  precession  of  the  oqnino: 
the  other  half  to  the  perturbing  action  of  the  planets.   Di«l  the  pii 
act  upon  the  comet  before  the  moteoroids  left  it ;  or  upon  the  lael 
oid  stream  ?    Until  one  has  reduced  the  forces  to  nnmtrical  Talac% 
may  not  give  to  this  question  a  positive  answer.  But  I  strongly 
that  computations  of  the  forces  will  show  that  the  pcrti 
Jupiter  and  Saturn  upon  the  group  of  metooroids  bmidrcds  of 
of  miles  in  \e'ngv.\i — perturbations  strong  enough  to  change  tbe 
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the  orbit  fifteen  degrees  along  the  ecliptic — would  not  leave  the  group 
such  a  compact  train  as  we  found  it  in  1866.  If  this  result  is  at  all 
possible,  it  is  because  the  total  action  is  scattered  over  so  many  centu- 
■■^9.  But  it  seems  more  probable  that  the  fragments  are  parting 
^^poro  rapidly  from  the  comet  than  we  have  assumed,  and  that  long 
^Before  the  complete  ring  is  formed  the  groups  become  so  scattered  that 
^^ve  do  not  recognize  them,  or  else  are  turned  away  so  as  not  to  cross 
j^^e  earth's  orbit. 

[  Comets  by  their  strange  behavior  and  wondrous  trains  have  given 

'      to  timid  and  superstitious   men  more   apprehensions  than  have  any 
other  heavenly  bodies.     They  have  been  the  occasion  of  an  immense 
amount  of  vague  and  wild  and  worthless  speculation  by  men  who  knew 
a  very  little  science.     They  have  furnished  a  hundred  as  yet  unan- 
swered problems  which  have  puzzled  the  wisest.     A  world  without 
^nrater,  with  a  strange  and  variable  envelope  which  takes  the  place  of 
^^Ki  atmosphere,  a  world  that  travels  repeatedly  out  into  the  cold  and 
back  to  the  sun,  and  slowly  goes  to  pieces  in  the  repeated  process,  has 
conditions  so  strange  to  our  experience,  and  so  impossible  to  reproduce 
by  experiment,  that  our  physics  can  not  as  yet  explain  it.   Yet  we  may 
confidently  look  forward  to  the  answer  of  many  of  these  problems  in 
the  future.     Of  those  strange  bodies,  the  comets,  we  shall  have  far 
greater  means  of  study  than  of  any  other  bodies  in  the  heavens.     The 
mets  alone  give  us  specimens  to  handle  and  analyze.     Comets  maj 
studied,  like  the  planets,  by  the  use  of  the  telescope,  the  polariscope, 
and  the  speetroscojie.     The  utmost  refinements  of  physical  astronomy 
ay  bo  applieil  to  both.     But  the  cometary  worlds  will  be  also  com- 
lled,  through  those  meteorite  fragments  with  their  included  gases 
and  pcculLir  minerals,  to  give  up  some  addition.al  secrets  of  their  own 
life  and  of  the  physics  of  space  to  the  blow-pipe,  the  microscope,  the 
t-tube,  and  the  crucible. 


SOME  OUTLINES    FROM  THE  HISTORY  OF   EDUCA- 
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raonaaoB  of  nrcaoLooT  akd  looio  ur  tub  noTZBamr  or  ciscDntxTt. 
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W'E  may  define  history  as  the  narration  of  events  in  their  causal 
relations.  Nowhere  does  this  definition  find  more  instructive 
[>plication  than  in  the  evolution  of  education.  We  see  here,  and 
ith  unmistakable  plainness,  the  effect  of  distinctive  contributions 
jm  the  sides  of  our  common  nature.  The  stages  in  the  history  of 
lucation  arc  natural  growths  ;  each  movement  in  the  unfolding  was 
^necessity.  Our  present  paper  will  consider  many  facts  which,  by 
lvi!S,  would  appear  so  unnatural,  so  out  of  rv.Aa.vvo'a  Vo  \ciciSk«rok 
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thought  and  feeling,  that  we  could  but  gaze  upon  tbcra  in  wonc 
Not  one  of  these  manifestations,  however,  but  is  rooted  in  the  inb 
constitution  of  our  fellows.     To  recognize  this  is  to  sympathize  w 
the  past — that  is,  to  understand  it,  wherein  also,  and  wherein  alo 
we  realize  the  present.     The  history  of   education  from   the   ea 
Christian  centuries  throughout  the  raiddle-agc  period  is  the  eipi 
sion  of  a  one-sided  development  starting  from  a  mienndrnttood  Ch 
tianity.    The  new  religion  was  contra-natural,  contra-earthly  ;  its  tra 
ing  was  for  heaven.     Though  some  may  claim  that  this  leaching 
not  lie  fairly  in  the  authoritative  records  of  the  Church,  there 
much  in  these  records  to  favor  it,  and  much  more  still  in  the  situ 
tion  of  the  first  Christians.     Persecution  would  force  attention  from 
things  temporal  to  things  eternal.     The  present  would  be  l)ut  a  tril 
a  testing.     This  misinterpretation  was  laid  upon  the  early  Christial 
even   as   it  seems   to  be  laid  upon  many  nnfortanate   souls   to-da 
Those  for  whom  life  is  a  ceaseless  curse  need  such  power  as  may  wi 
be  said  to  come  from  on  high  to  place  the  blame  where  it  belong 
on  broken  law  and  wasted  opportunity.     The  gospel  of  a  heaven 
earth,  of  a  heaven  in  and  by  law,  of  a  heaven  in  and  by  the  presei 
right  life,  is  not  even  now  fully  come,  though  we  give  thanlu  for  i 
presence  here  and  there. 

5Iy  former  paper  called  attention  to  the  following  points:  tl 
early  relations  of  Christian  education  with  heathen  educattoo,  the  gn 
nal  extension  of  Christianity  and  the  shaping  of  all  inxtnirtion  { 
a  religious  life,  Arabian  culture,  the  character  of  middle-age  edu 
tion  as  unnatural,  contra-earthly.  We  shall  now  look  directly  at  i 
middle-age  training.  Where  did  the  teachers  of  the  middle  a< 
leach  ?  In  the  cloister  schools,  the  cathedral  schools,  and  the  pal 
chial  schools.  These  parochial  or  common  schools  never  amoun 
to  much,  because  the  masses  of  the  people  had  little  interest 
knowledge.  Still,  at  a  comparatively  early  time  the  popes  establishi 
the  parochial  schools  by  the  side  of  the  parish  church.  CI' 
ordered  that  the  children  should  be  instructed  in  readiiiL 
reckoning,  some  grammar  and  writing  ;  and  a  council  held  at  Maifl 
before  the  middle  of  the  ninth  century,  required  that  the  childn 
should  be  sent  either  to  the  cloister  schools  or  to  those  of  the  porii 
that  they  might  learn  the  Creed  and  the  Lord's  Prayer  in  th 
own  language.  The  cloister  schools  are  classed  as  those  of  the  Bei 
dictines,  Dominicans,  and  Franciscans.  Tlic  first  Benedictino  n»o 
astery  was  founded  at  Monte  Casino,  in  the  kingdom  of  Nnj" 
529,  by  St.  Benedict  himself.  This  order  increased  so  «■ 
and  becime  so  powerful  that  it  may  be  said  to  have  b«en  (ho  cb 
means  for  the  spread  of  learning  throughout  the  West  from  t 
to  the  twelfth  century.  At  first  the  regulations  of  St,  Beocdii 
for  those  only  who  had  set  themselves  apart  to  the  ncrvic* 
Church.    But.,  v.-\\.\\  ll^«  iacreaso  of  the  reputation  of  the  oi 
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Becamo  necessary  to  provide  instruction  for  those  scholars  who  were 
ftot  devoting  themselves  to  the  monkish  life.     In  keeping  with  this 
Bpmand,  the  cloister  schools  were  established  :  there  were  also  so- 
called  nunneries  of  this  order,  the  first  at  Bischofsheim,  in  France, 
_being  widely  celebrated.    These  cloister  schools  for  girls  did  the  work 
elementary  schools,  and  concerned  themselves  especially  with  house- 
bold  duties.    The  supreme  importance  of  this  Benedictine  order  ceased 
in  the  twelfth  century.     Then  the  Dominicans  and  Franciscans  took 
up  the  work,  and,  though  they  did  not  accomplish  so  much  as  the  other 
orders,  their  results  were  marked  in  providing  better  school-books. 
They  taught  mostly  the  Lord's  Prayer,  church  melodies,  and  Latin. 

A  word  as  to  the  origin  of  the  cathedral  schools.    While  the  Bene- 

^dictine  order  was  becoming  powerful,  the  parochial  schools  suffered 

reatly  from  the  ignorance  and  incapacity  of  the  parish  priests.     This 

iisturbed  Chrodegang  (Bishop  of  Metz,  742)  so  greatly  that  he  took 

the  priests  who  were  connected  with  his  own  cathedral  and  bound 

them  together  in  a  cloister-like  seclusion  for  the  instruction  of   the 

^f  outh  according  to  the  Benedictine  rules.     Their  life  was  ordered  by 

^■trictest  regulations,  their  duties  were  accurately  written  down  for 

^■bem,  and  their  chief  instruction  consisted  of  the  Holy  Scriptures  and 

^nong.     The  life  in  these  cathedral  schools  was  a  modified  monkish 

life — the  good  work  they  did  for  education  is  justly  said  to  be  this, 

that  they  made  it  freer,  bringing  it  out  of  the  cloisters  and  more  into 

general  view. 

What  did  the  young  people  study  in  the  middle-age  schools  ? 
First   and   most  essential  was  religion  ;    after  that,  the  following  : 
grammar,  rhetoric,  and  dialectic  ;  music,  arithmetic,  geometry,  and 
itronomy.     The  first  three  of  these  were  called  the  trivium  (as  sug- 
estcd,  probably,  because  in  Rome  it  was  customary  to  give  element- 
ry  instruction  in  some  public  place  where  three  or  more  roads  came 
Dgethcr).     The  four  other  studies  were  called  the  quadrivium.     In 
forth  Africa  the  trivium  and  quadrivium  came  together  for  the  first 
le  and  formed  what  was  known  as  the  seven  liberal  arts  ;  eeveu, 
!>eing  a  sacred  number,  gave  great  value  to  this  circle  of  study.     Any 
one  making  the  le.ast  pretension  to  education  must  pass  through  the 
ivium  ;  the  quadrivium  was  for  those  who  had  finished  the  first 
Durse  and  desired  further  training. 
We  inquire  as  to  the  meaning  of  these  seven  studies  of  the  middle 
■gos: 

ORiLirMAB. — This  consisted  of  instruction  in  the  Latin  language. 

irst,  the  scholar  learned  to  pronounce,  then  he  mastered  the  quantity 

Sf  the  syllables,  the  forms  of  the  declensions  and  conjugations  ;  then 

be  took  up  some  productions  of  the  easier  I^tin  writers  ;  and,  finally, 

fent  on  to  the  more  difficult  prose  authors  and  poets.     After  this,  he 

»med  .accent,  the  number  of  feet  in  the  verse,  analogy,  etymology, 

foreign  words.    Then  the  Latin  author  was  ex^Vaxweii  gtAactiKv^  \ 


THS  POPXTLAM  SCTSyCB  MOXTirLT. 


exerj  verse  waa  taken  to  pieces  snd  looked  at  grammaticallr,  metrt 
ally,  and  historically.  (They  had  rules  for  the  position  of  the  moi 
in  pronunciation.)  Greek  was,  after  eome  time,  introduced  into 
Western  schools  and  taught  in  the  same  general  manner  as  the  Lot 
Hebrew  was  seldom  an  object  of  stady.  The  modern  languages  v 
not  taught. 

Dialectic. — This  represented  philosophy  in  general.  In  the  Ion 
schools  it  was  a  mere  collection  of  phrases.  The  boy  lcam<'d  the  col 
gories,  the  moods  and  figures  of  the  syllogism  and  practiced  definiti 
and  disputations.  There  was  a  partial  translation  of  Plato's  "  Tinrt 
as,"  which  prevailed  to  the  thirteenth  century.  In  the  higher  schoo 
especially  from  the  tenth  to  the  twelfth  century,  religion  was  taogi 
in  connection  with  philosophy,  and  this  latter  study  was  in  every 
made  to  defend  the  faith. 

RuETORic. — This  was  taught,  at  first,  according  to  Quintilian  * 
Cicero  ;  later  the  text-books  of  Capclla  and  Bede  ti>ok  their  place  ; 
the  tenth  century  Quintilian  became  again  the  leader.     The  mits 
rhetoric  were  a})plied  to  sermon-writing,  and  the  first  treatise  on  tl 
subject  was  composed  about  the  year  1300. 

Mirsic. — This  study  received  special  attention.    Ambrose  of  Mill 
originated  the  church  songs,  and  Charlemngno  summoned  tcacben 
song  from  Rome,  and  laid  great  stress  upon  musical  training.    Instrt 
tion  in  this  department  was  based  upon  the  text-books  of  IWthii 
and  the  notes  were  marked  by  the  letters  of  the  alphabet  until  Bci 
diet  of  Pomposa  and  Gnido  of  Arezzo  (1030)  introduced  the  system 
lines.     The  marking  of  the  notes  according  to  their  continuance  a 
length  was  devised  in  the  fourteenth  century  by  Johns  of  M 
before  this  the  higher  and  lower  notes  were  expressed  by 
and  lowering  lines. 

Arithmetic. — This  was  next  to  music  in  importance  as  an  ob; 
of  stndy.    To  express  numbers  the  hands  and  feet  were  nsetl. 
left  hand  upon  the  breast  signified  10,000  and  both  hands  100;( 
In  business  and  housekeejnng  accounts  a  reckoning-board 
This  was  a  table  upon  which  upright  parallel  lines  were  cot,  tl 
resented  values  of  units,  tens,  hundreds,  etc.     These  lines  wei 
with  stones  to  express  numbers  :  thus,  for  4,576  we  should 
the  first  line  at  the  right,  six  stones,  then  seven,  and  so  on. 

Geometry. — This  was  tanght  in  the  higher  and  lower  school* 
selections  from  Euclid.     Lines,  figures,  and  solids  were  defined, 
chief  examples  of  them  given.     There  was  p'  associated 

this  study  a  kind  of  geography,  and  it  is  sai"!  •  doisUrof 

Gallen  had  a  map  as  early  as  the  seventh  century. 

Astronomy.  —  This  study,  which  had  been  pnrsoed  long  Mi 
among  the  Greeks,  and  which  was  a  principal  concern  with  the 
bians,  received  no  attention  in  the  Western  Church  until  Charlci 
had  some  corres^oTvd^ace  with  Rabanus  respecting  it.    The 
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nsed  an  EDglishman's  book,  called  the  Book  of  tbc  Spheres.  As  is 
well  known,  astronomy  was  very  closely  bound  up  with  astrology,  of 
which  there  was  a  professorship  in  the  University  of  Bologna.  In  the 
lower  schools  all  instruction  in  astronomy  was  confined  to  the  reckon- 
ing of  the  Easter  feasts  and  the  Church  calendar. 

We  have  thus  outlined  the  principal  objects  of  pursuit  during  the 
middle  ages.  History  had  no  place  in  the  course  of  study.  Juris- 
prudence, as  it  came  from  Rome,  did  receive,  in  some  places,  special 
attention  from  the  priestly  orders.  At  York  it  took  the  place  of  dia- 
lectic and  was  studied  for  the  cultivation  of  the  judgment.  Physics 
and  chemistry  were  pursued  secretly,  if  at  all,  and  the  former  degen- 
erated into  magic,  the  latter  into  alchemy. 

Possibly  this  review  of  the  middle-ago  studies  may  have  obscured 
the  le.iding  idea  with  which  we  started,  and  by  which  the  entire 
period  is  characterized — that  is,  the  idea  of  religion. 

The  following  words  from  a  leader  in  middle-age  education  will 
show  the  grasp  of  the  Church  upon  all  the  training  of  the  time  : 

"Grammar  discloses  the  art  of  explaining  the  old  poets  and  writers  ; 
at  the  same  time  it  gives  ability  to  read  and  write  without  mistake. 
By  grammar  alone  we  nnderst.ind  the  figures  and  unaccustomed  modes 
of  speech  of  the  Sacred  Scriptures  and  seize  the  true  meaning  of  the 
divine  words. 

"  Prosody,  al.w,  one  should  not  neglect,  because  in  the  Ps.ilms  there 
are  many  kinds  of  verses  ;  for  this  reason  the  fluent  reading  of  heathen 
poets  and  frequent  practice  in  poetry  are  not  to  be  disregarded.  But 
the  old  poets  must  first  be  very  carefully  purified,  that  nothing  remain 
in  them  which  has  reference  to  love  and  love  ceremonies,  or  to  the 
heathen  deities.  Rhetoric,  which  gives  the  different  classes  and  chief 
parts  of  speech,  together  with  the  accompanying  rules,  is  important  for 
such  young  persons  only  as  have  nothing  more  serious  to  attend  to, 
and  it  must  be  learned  only  out  of  the  holy  fathers.  Dialectic,  on 
the  other  hand,  is  the  queen  of  all  the  arts  and  sciences.  In  her 
dwells  reason.  Philosophy  alone  can  furnish  knowledge  and  wisdom  ; 
•he  alone  declares  what  and  whence  we  arc,  she  alone  teaches  us  our 
destination,  through  her  alone  we  learn  to  know  the  good  and  the  evil. 
How  necessary  she  is  for  the  priestly  man,  that  he  may  contend  with 
and  overcome  the  unbeliever  I  Arithmetic  is  important  because  of  the 
secrets  which  are  contained  in  numbers,  and  Scripture  requires  arith- 
metic to  be  learned,  in  that  the  Holy  Word  speaks  of  nnmbers  and 
measures.  Geometry  is  necessary  because,  in  Scripture,  at  the  build- 
ing of  Noah's  Ark  and  Solomon's  Temple,  circles  of  all  kinds  appear. 

"3Iusic  and  astronomy  are  necessary  for  divine  service,  which, 
without  music,  could  not  be  conducted  worthily  and  impressively,  and 
without  astronomy  could  not  be  held  on  set  and  appointed  days." 

We  have  now,  in  our  outline,  reached  that  period  to  which  history 
gives  the  name  Reformation.    Up  to  this  time,  youno  tacw  -viw^  *VaA?j- 


ing  their  trivium  and  quadrivium  in  the  cloister  schools  and  catbed 
schools.  Scholastic  pbiiosophy  had  turned  the  activities  of  real 
into  unqualified  support  of  the  doctrines  of  religion.  "Now  thii 
seem  now  to  take  place  upon  the  face  of  the  earth.  C'opornicns  d 
covers  the  sun-systcni,  Colutnhua  beholds  another  side  of  this  gr< 
world,  Magellan  marks  out  the  true  form  of  the  earth,  Dacon  appi 
his  intellect  to  the  formation  of  science."  As  we  thas  abruptly  st 
these  things,  and  as  we  consider  their  iramense  influence  upon  lat 
history,  it  seeniB  as  though  they  came  like  new  creations,  unddea 
thrust  in  upon  the  world's  life,  disconnected  with  all  that  prccedi 
them,  having  no  natural  causes  in  the  antecedent  ages.  It  is  I 
delightful  task  of  history  to  present  a  development,  to  show  the  c< 
nections,  be  they  ever  so  hidden,  between  the  changing  phenomena 
human  life.  We  may  rest  assured  that  not  one  among  these  startlii 
events  which  make  up  the  Reformation  era  is  without  its  natural 
in  the  preceding  times.  Our  task,  however,  is  to  follow  cducatU 
amid  the  changes  that  arc  taking  place.  Since  religion  was  at  tl 
bottom  of  cvcr}-thing  when  the  middle  ages  were  clo«ing.  it  foUov 
necessarily,  that  any  radical  reformation  would  appear  first  of  all  a) 
most  powerfully  in  religion.  We  know  that  the  conflict  which  Lntli 
brought  to  the  daylight  waa  a  religious  conflict,  and  wc  also  reali 
that  education  could  not  be  reached  except  through  religion,  as  tb 
was  the  supreme  power  controlling  all  the  activities  of  men.  Let 
say,  then,  that  the  Church  was  divided  into  Catholic  and  Protestai 
How  was  education  affected  by  this  division  ?  Not  so  remarkably 
beneficially  as  many  would  have  expected.  Luther,  and  •' 
worked  with  him,  understood  the  power  of  education  and  w, 
upon  the  subject,  yet  they  could  not  establish  education  rightly, 
for  a  very  plain  reason.  Tbey  needed  help  from  the  schoola,  tlu 
needed  a  training  for  their  special  teachings.  The  time  waa  a  tii 
for  self-defense.  Therefore,  after  the  Reformation  had  well  »ct  in,  a 
after  the  reformers  had  established  schools  of  all  grades  for  their 
children,  we  see  no  change  in  education  except  that  it  was  mad* 
support  the  Protestant  religion  in  addition  to  the  older  faith.  It  t 
religion  still  with  which  education  was  vitally  connected,  and  1 
reformers  made  no  advance  beyond  the  old  scholastic  system.  VTbi 
therefore,  we  look  at  education  after  the  Reformation  was  a  fact, 
find  it  still  in  the  complete  control  of  religion.  We  see  two  church 
instead  of  one,  and  all  the  development  or  change  that  education  coo 
experience  must  be  in  the  line  of  these  church  organi7..itions. 

In  the  Catholic  Church  education  passed  under  the  control  of  tb) 
wonderful  order,  the  Jesuits.  The  Society  of  .Tcsus  was  a  refoi 
tion  within  the  Catholic  Church,  and  the  order  exercised  cnonnoi 
influence.  It  reached  directly  into  school  and  family,  and  made 
teachings   profoundly  felt.     These  schools  of  the  Joi«i  '  'il, 

addition  to  tbc  ancient  languages,  mathomatica,  history 
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losopby,  and  paid  special  attention  to  good  condact  and  bodily  exer- 
cise. The  instruction  was  conducted  by  most  perfect  mechanism,  the 
memory  was  inordinately  developed,  and  obedience  absolate.  This 
system  served  the  Church  ;  and  no  better  scholars,  according  to  this 
standard,  could  be  found  than  those  who  came  from  the  institutes  of 
the  Jesuits. 

The  first  condition  for  education  is  freedom — a  freedom  limited 
by  nothing  except  the  individual  conscience  and  the  rights  of  our  fel- 
low-men. Therefore  any  educational  system  established  solely  for  the 
benefit  of  a  special  party  or  creed  can  have  value  for  those  persons 
only  who,  of  choice,  belong  to  the  party,  and  of  choice  accept  the 
creed.  We  have  seen  that  middle-ago  training  was  exclusively  a  con- 
tra-earthly training.  We  have  seen,  also,  that  education  wm  not 
allowed  the  necessary  freedom  by  the  reformers.  Their  liberty  of 
conscience,  as  all  know,  was  but  slavery  compared  with  the  later  and 
fuller  realization.  Our  ])rc8ent  point  of  outlook  is  the  wide-spread 
attention  given  to  the  subject  of  education.  The  thing  to  be  done  is 
to  sever  education  from  its  constrained,  unnatural  relation  to  the 
Church.  During  the  last  years  of  Luther's  life  (1546),  this  work 
was  commenced  by  the  two  Germans  Trotzendorf  and  Sturm.  Most 
noticeable  here  is  the  uncousciouBness  of  these  men  as  to  the  signifi- 
cance of  their  undertaking.  John  Sturm  was  born  at  Schleiden  in 
1507.  In  1537  he  came  to  Strasburg,  organized  the  gymnasium  here, 
and  remained  as  its  rector  from  1538  to  1583.  It  is  said  that  the 
schools  established  by  Sturm  and  under  the  direction  of  his  teachers 
numbered  many  thousand  students,  among  them  pupils  from  Portugal, 
Poland,  and  England. 

Th€  central  thing  in  aU  right  education  was,  according  to  iSturm, 
the  Latin  language.  Unlike  Melanchthon,  he  wished  Latin  to  be  stud- 
ied for  iU  own  sake,  not  for  the  Church.  "  Ho  would  secure  for  the 
German  youth  the  same  culture  which  distinguished  the  youths  of 
Greece  and  Rome."  Education  is  passing  from  the  control  of  the 
Church  to  the  control  of  Greece  and  Rome.  This  exchange  was  an 
advantage,  though  it  was  by  no  means  the  liberty  which  m.aketh  free 
indeed.  For  centuries  boys  were  to  study  Greek  and  Latin  nolens 
volen»,  up,  down,  and  all  around.  Hero  is  the  origin,  the  natural 
origin,  of  that  supremacy  of  the  classics  in  education  which,  inevitable 
and  serviceable  for  many  years,  seeks  in  vain  to  maintain  itself  for- 
ever. Wo  shall  appreciate  Sturm's  system  best  by  looking  at  the  plan 
of  his  schools,  which,  fortunately,  has  been  preserved. 

"For  the  first  seven  years  the  mother  shall  bring  up  the  child. 
At  the  seventh  year  the  boy  is  brought  to  school.  The  school-train- 
ing lasts  nine  years.  Then  begins  the  freer  method,  such  as  hearing 
lectures  and  practicing  disputations.  Of  the  nine  cla.oses  which  the 
scholar  must  pass  through  in  nine  years,  seven  classes  and  seven  years 
are  set  apart  for  the  mastery  of  the  extra  pure  Latin  «^ft«i\^,  v«o 
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classes  and  two  years  to  the  acqnisition  of  elegancies.  Sabseqtn 
a  tenth  class  was  added  ;  in  this  lowest  class  the  basis  was  laid,  it 
the  children  learned  the  form  and  pronunciation  of  the  letters,  tl 
reading,  which  can  be  better  gained  by  Latin  declensions  and  con 
gations  than  by  the  catechism.  In  the  ninth  class  the  pupils  w 
perfected  in  declension  and  conjugation,  and  grappled  with  the 
regular  verbs.  At  the  same  time  a  multitude  of  Latin  words  rep 
senting  common  objects  were  learned,  and  each  pupil  daily  receiv 
number  of  special  words  to  be  committed  to  memory.  In  the  eigb 
class  the  first  thing  to  bo  considered  was  that  the  boy  forgot  noth 
of  what  he  had  learned  in  the  preceding  classes.  Those  who  ente; 
this  class  must  be  able  to  parse  ail  leading  words  and  adverbs.  Tl 
they  learned  more  through  practice  than  in  any  scientific  manner, 
the  Roman  and  Greek  boys  exercised  themselves  in  speech  before  i 
grammiOr  was  given  them.  In  this  eighth  class  the  separate  dccli 
sioDs  and  conjugations  were  distinguished  and  marked  by  ezampi 
which  the  scholars  could  take  from  the  words  already  learned.  Tbi 
Cicero's  letters  were  to  be  translated  with  sole  reference  to  the  gral 
mar.  Some  practice  in  style  appears  for  the  first  time  during  the  ll 
months  of  the  year  ;  there  were  oral  exercises  in  the  formation  of  o 
Latin  phrases,  and  the  transposition  of  those  already  assigned. 

"The  seventh  class  takes  special  care  that  nothing  is  forgotte 
then  Latin  syntax  is  dealt  with  in  simple  rules — these  rale*  an  * 
plained  by  Ciceronian  examples.     Each  day  Cicero's  letters  arc 
for  in  this  class  they  must  read  much  in  order  to  gain  much.    ' 
themes  for  practice  in  style  arc  selected  from  that  which  the  papil 
learned  in  this  or  the  preceding  classes,  thus  making  theso  tbeai 
refreshment  of  the  memory.     The  teacher  must  help  hia  pupils  on] 
and  by  writing  on  the  blackboard.     On  Sunday  the  G«naaii 
chism  is  translated  into  classical  Latin. 

"Since  the  preservation  of  what  is  learned  is  no  less  an  art  lb 
learning  anew,  the  sixth  class  must  not  forget  anything.     Loo 
ters  of  Cicero  are  now  translated  into  German,  and  different 
are  given  to  companies  of  ton.     In  like  manner  various  poetical 
are  assigned  to  different  pupils;  the  Andria  of  Terence  and  th« 
poetical  volume  are  read.     In  connection  with  writing,  tbe  pupils 
compelled  to  pay  special  attention  to  the  minute  development  of 
style.     Saturday  evenings  and  Sundays  they  continue  tranalation 
the  catechism  ;  some  letters  of  Jerome  are  read,  and  Greek  ia 
menced.      From   the  fifth  class  onward   the  scholars  are 
qnainted   with   the   less-known    words   and   their  objects. 
composition  is  studied,  and  in  the  later  months  of  the  yvar 
joined  with  some  practical  exercises.     Then  mythology  is  taken 
Cicero's  Laslius  and  Virgirs  Eclogues  are  read.     In  Greek  tbe  pa; 
learn  to  name  the  virtues  and  vices  and  habits  of  men  ;  tl 
them  down  carefully  in  their  dictionary.     Style  mn»t  hv  f 
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veloped,  and  at  tbe  game  time  something  oratorical  is  read,  which  has 
been  retranslated  into  Latin.  Saturday  evenings  and  Sundays  the 
shorter  letters  of  Paul  are  studied. 

"In  the  fourth  class  the  scholar  hears  as  much  as  possible,  inter- 
prets, memorises,  and  recites,  bat  nothing  that  goes  beyond  his  power. 
Select  letters  and  compositions  from  Horace  are  read,  then  everj'thing 
learned  in  the  preceding  classes  is  repeated.  Saturday  evenings  and 
Sundays  the  pupil  himself  gives  simple  paraphrased  explanations  of 
Paul's  letters.  In  the  third  class  they  retain  what  has  been  learned 
and  enlarge  upon  it.  The  ornaments  of  rhetoricians,  such  as  tropes 
and  figures,  are  explained  and  illustrated.  In  Greek  the  better  ora- 
tions of  Demosthenes  are  read,  then  the  first  book  of  the  Iliad,  fol- 
lowed by  exercises  in  style.  Some  parts  of  the  Greek  orations  are 
translated  into  Latin,  or  the  I^tin  into  Greek.  The  odes  of  Pindar 
and  Horace  are  set  to  other  metre  ;  many  poems  are  made  and  many 
letters  written.  The  comedies  of  Plautus  and  Terence  are  brought 
out,  and  the  boys  comp>ete  with  the  higher  classes.  In  the  second 
class  the  boys  are  obliged  to  interpret  Latin  and  Greek  orators  liter- 
ally, so  that  the  teacher  simply  calls  attention  to  the  relation  of  tbe 
oratorical  and  political  usage,  and  requires  the  pupils  to  enter  in  their 
day-books  all  remarkable  portions  of  tbe  author.  The  same  thing  is 
done  with  the  Latin  writers,  and  these  are  compared  with  the  Greek. 
Dialectic,  tbe  instrument  of  the  truth,  is  now  put  into  the  pupil's 
hands ;  at  first  only  the  critical  part,  later  the  figurative,  then  rheto- 
ric, which  must  always  be  at  the  side  of  the  scholar.  The  OljTithiac 
and  Philippic  orations  of  Demosthenes  are  read  in  their  bearing  upon 
rhetoric,  and  the  pupils  are  allowed  to  make  their  own  selections. 
ITicre  are  daily  style  exercises,  and  with  them  some  short  declama- 
tions which  are  written  down  by  the  scholars  and  then  learned  ver- 
batim. On  Sunday  the  Epistle  to  the  Romans  is  read  and  learned, 
and  repeated  verbatim  by  all.  The  first  class  continues  rhetoric  and 
dialectic.  The  citation  of  dialectic  and  rhetorical  rules  must  be 
proved  out  of  Demosthenes  and  Cicero.  Homer  and  Virgil  are  read 
farther,  and  Thncydides  is  translated  into  writing ;  no  week  passes 
without  providing  some  plays.  The  Epistles  of  Paul  are  explained 
by  the  pupils,  and  selected  portions  are  enlarged  upon  according  to 
rhetorical  rules." 

These  schools  of  Sturm  contained  no  history,  no  geography,  no 
natural  history,  no  physics,  no  elementary  instruction  in  the  German 
language.  Arithmetic  was  taught  only  In  the  second  class  ;  some  few 
sentences  from  the  first  book  of  Euclid  and  the  elements  of  astronomy 
were  learned  in  the  first  class.  The  motto  was  Ciceronian  I^tin.  The 
problejn  was  to  turn  a  boy  into  an  automatic  Latin  machine,  capable  of 
clicking  out  Ciceronian  sentences.  Education  approximated  ideal  per- 
fection in  proportion  as  it  reproduced  the  Latin  speech.  Sturm,  doing 
education  great  service,  did  it  also  serious  barm.     Ciceronian  LaX-va — 
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tUis  was  the  phrase  that,  like  a  curse,  blighted  the  harmonious  de 
opment  of  thousands  of  youth  ;  the  phrase  that  ha«  carried  over  ii 
our  times  such  excessive  xcal  for  the  classics  as  has  materially  a 
to  produce  the  present  reaction.     In  saying  this,  we  pronounce 
opinion  for  or  against  the  cootinnance  of  classical  training  in  the 
lege  coarse  of  study.     What  may  be  said  on  that  subject  in  tl 
papers  will  appear  elsewhere  ;  our  present  purpose  is  to  sho^ 
torically  the  natural,  necessary  origin  of  that  supremacy  of  G 
Latin  which  many  would  maintain  at  all  hazard. 

The  reformers  did  a  great  work,  both  directly  and  indireci 
education.  They  failed  to  the  extent  that  their  idea  of  man 
faulty.  They  did  not  understand  the  liberty  which  they  proclaim! 
yet  they  caused  to  be  brought  to  light  a  most  important  problem, 
the  separation  of  religion,  as  dogma,  from  education — a  aeparati 
which  must  take  place  before  there  can  be  any  tnte  union,  llcro 
the  indirect  influence  of  the  Reformatiop  ;  its  direct  bearing  op 
education  is  found  in  the  fact  that  this  subject  now  became  spec 
matter  for  thought  and  endeavor.  The  Jesuits  and  the  Luthvi 
systematized  education  as  thoroughly  as  could  be  done  in  the  int 
of  a  dogmatic  theology.  We  have  seen  the  beginnings  of  the 
tion.  The  schools  of  Sturm  taught  Latin  and  Greek  for  Latin 
Greek's  sake — not  for  Church  or  party.  Here  was  the  first  step,  rig 
indeed,  for  its  time  ;  a  most  serious  misstep,  however,  for  the 
future.  A  way  had  been  opened  for  thought ;  and  where  thoi^ 
begins  there  will  be  change  ;  where  thought  continues  there  will 
progress.  Now  men  are  directly  at  work  to  improve  the  methods 
education.  We  have  reached  the  time  of  individual  and  coi 
effort. 

We  are  concerned  rather  with  general  movements  than  wi 
and  for  this  reason  shall  refer  to  leading  educators  only  so  far 
may  be  necessary  to  illustrate  the  evolution  of  our  subject.  Wolfgii 
Ratich  was  born  at  Wilster,  in  Holstein,  October  18,  1571.  In  II 
land  he  determined  to  appear  as  a  reformer  of  the  entire  method 
teaching  the  languages.  His  estimation  of  himself  and  what  he 
accomplish  was  altogether  incredible  :  "  I  will  give  to  my  Fathetlfl 
and  to  all  Christendom  a  remarkable  service,  and  I  will  bestow 
them  a  most  inexpressible  advantage.  Inside  of  eight  or  ten  dajl 
will  disclose,  in  a  strictly  confidential  manner,  my  method  of  ll 
guages.  I  will  make  known  what  amount  in  every  lAnguago 
scientifically  taught,  learned,  and  spread  abroad  in  one  half 
well  by  the  old  as  the  young,  as  well  by  women  as  children  ; 
too,  completely  not  piece-wise."  Ratich  was,  as  these  words  abov, 
much  of  a  charlatan  ;  still,  he  gained  the  attention  of  many  inflofal 
men — among  them  Prince  Lndwig  and  the  Dake  of  6axe-W«i 
and  extraordinary  efforts  were  made  to  reform  '•'  '  ■  nd  metlx 
of  instruction.     We  need  not  dwell  upon  the  ;  tureqf 
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^^Hertaking,   as  far   as   respects   any  established   instruction.      The 
Plfiool,  which  was  opened  June  21,  1CI9,  received  the  censnrc  of  the 
school  inspectors  on  July  28tb  of  the  same  year,  and  in  October  the 
reformer  was  cast  into  prison.     Among  the  ideas  generally  accredited 
^^Ratich  as  his  own,  the  following  arc  significant :  "Education  is  a 
^Kimon,  thorough-going  work,  and  no  oue  is  to  be  shut  out  from  it  ; 
^Bry  one  roust,  at  least,  be  capable  of  reading  and  writing.     The 
^Hing  may  be  instructed  in  only  one  language  or  study  at  the  same 
^Bte  ;  before  this  has  been  learned,  they  may  not  take  up  another. 
^Werything  must  proceed  according  to  the  order  of  Nature,  who,  in 
all  her  arrangements,  is  wont  to  advance  from  the  simpler  and  lower 
to  the  larger  and  higher.     All  subjects  must  be  proceeded  with  in  a 
twofold  manner  :  first,  they  must  be  seized  in  outline  or  abbreviation  ; 
afterward,  they  should  be  comprehended  and  taught  with  more  com- 
plete instruction."    This  brief  account  of  Ratich  furnishes  clear  evi- 
dence that  attention  was  now  given  to  education  in  remarkable  degree. 
It  shows  the  presence  of  new  and  true  principles  in  the  educational 
question,  as  witness  the  last  quotations.     Further,  this  account  strik- 

Sinorlj-  confirms  our  statements  in  the  first  paper,  where  the  distinction 
drawn  between  a  scientific  treatment  of  education  and  an  enoncia- 
of  educational  principles. 
We  now,  and  for  the  first  time,  meet  an  avowed  attempt  to  treat 
education  phUosophically — that  is,  to  apply  ideas  concerning  man's 
^ature  to  his  education.     This  attempt  was  made  by  John  Amos  Co- 
^■pins,  born  at  Comnia,  in  Moravia,  1593.     Comenius  was  every  way 
^^at-minded,  and  had  it  thoroughly  in  him  to  teach.     All  philosophy 
has  been  and  will  continue  to  be  distinguished  by  two  fundamentally 
opposed  methods.     For  our  present  purpose,  we  may  characterize  these 
^Mthods  by  the  terms  intuitive  and  experimental.     According  to  the 
^Bt  method,  man,  in  his  spiritual  nature,  contains  the  truth — is  the 
tmth.     The  idea,  the  reason,  is  alone  permanent  and  real.     According 
to  tlie  second  method,  man  is  dependent  on  an  external  world  for  the 
origin,  continuance,  and  verification  of  all  his  knowledge.     As  related 
through  the  senses  to  nature,  man  is  capable  of  reasoning  and  of  cor- 
r<icting  his  conclusions.     He  brings  no  knowledge  with  him  into  the 
^■prld.     lie  is  a  power,  or  series  of  powers,  to  bo  awakened  through 
^TC  senses.     It  was  the  mission  of  Comenius  to  apply  this  inductive, 
experimental  method  to  education. 

For  him,  therefore,  there  was  but  one  procedure  in  education,  viz., 
d^veloj>ment  of  the  natural  capacities.  Education  was  an  unfolding, 
not  of  original  knowledge  bnt  of  original  powers,  and  this  by  such 
means  as  the  senses  furnished.  A  moment's  reflection  shows  that  hia 
method  directly  antagonizes  middle -age,  Lutheran,  and  Calvinistic 
orthodoxy.  The  point  of  antagonism  is  the  doctrine  of  man's  con- 
dition as  produced  by  the  fall.  Original  sin  had  made  man  through 
,  and  through  bad,  good  for — nothing;  how,  then,  could  any  educa- 
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tional  system  which  proceeded  upon  no  other  plan  tlian  the 
ment  of  man's  capacities  be  other  than  false,  <li9astrous,  coi 
able  ?    Comenius  saw  clearly  this  opposition  between  his  f undamei 
principle  and  orthodoxy,  and  endeavored  to  meet  the  difficulty 
fiaying  that  man's  fall  did  not  utterly  destroy  his  original  powers, 
weakened  them,  leaving  it  possible  to  secure  a  bene6cial  deTelopm< 
This  reconciliation  was  no  reconciliation,  and   the  fault  lay  in 
nature  of  the  case,  not  in  Comenius  ;  all  adjustment  between  tb 
opposing  views  is  impossible. 

The  words  of  Comenius,  respecting  the  education  of  woman,  ar< 
of  special  significance,  and  this  alike  from  tlieir  time  and  their  char- 
acter.   He  said  :  "  There  is  no  reason  why  woman  shoald  > 
from  culture,  either  from  that  which  comes  through  the 
guage  or  throngh  the  native  tongue.    Women  also  are  images  of  t 
Godhead,  and  possess  spiritual  receptivity  and  capacity  for  trainii 
often  more  than  we — they  too  are  often  summoned   to  great  woi 
Why  should  we  lot  them  come  to  the  alphabet  and  then  cast  th( 
away  from  books  ?   Do  we  fear  superficiality  ?  But,  the  more  though 
a  person  gains,  the  less  room  is  there  for  superficiality  which  alwa 
comes  from  spiritual  emptiness."     When  we  ask  how  Comenius  da 
with  education,  we  are  to  remember  that  be  proceeded  according  to 
philosophy  of  the  matter.   He  had  something  to  say  about  man  b«fi 
giving  rules  for  his  training.     He  consciously  adopted  that  princip 
which  we  have  affirmed  to  be  essential,  viz.,  that  the  idea  man  fa 
of  himself  must  determine  his  education.     Comenius  had  an  idea 
man,  and  made  it  the  guiding  principle  in  his  system.     Man,  so 
maintained,  lives  a  threefold  life,  a  vegetative,  an  animal,  and  a  : 
tional  or  spiritual  life.     He  has  a  threefold  home — the  fflolb«r,  I 
earth,  the  heaven.     By  birth  he  enters  his  second  bome,  by  death  a 
resurrection  his  third  and  eternal  home.     In  the  first  we  receive  fti 
ply  life  with  its  movements  and  senses,  in  the  second  we  gain  life  a 
the  senses  with  rationality,  in  the  third  we  reach  the  fulfillment  of 
things.    That  first  life  is  a  preparation  for  the  second,  the  secooil 
preparation  for  the  third,  the  third  is  without  end.     Compare  this 
dcrstanding  of  man  with  the  middle-age  te.tching.    Here  man  is  m 
cerated  in  a  body  and  dungeoned  on  the  e.irth  ;  for  Comenius,  roan 
provided  with  an  organism  and  placed  at  school  for  the  unfolding 
his  nature  in  an  endless  progress.     According  to  the  one  view,  maa 
to  cast  away  his  body  as  a  thing  accursed  ;  according  to  the  otb«r,  ba 
to  use  it  as  an  instrument  unto  life. 

Careful  study  of  the  writings  of  Comenius  can  not  fail  to  impi 
one  with  the  naturalness,  that  is,  the  (ruth  of  liis  method.     Fi 
ginning  to  end  his  thought  is  an  attempt  to  follow  Nature,  and 
after  the  impossible  manner  of  Rousseau's  "^firoile,"  bat  by  a  pal 
scrutiny  of  natural  processes  everywhere  appearing.     Han  ia  oi 
Nature,  and,  as  so,  Nature  will  show  him  bow  to  educate 
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KtR  tduccUe  him — a  dLttlnction  that  reqairee  fall  empLasis.  In  illus- 
tration  of  what  has  here  been  said,  I  translate  a  few  passages  from 
the  works  of  Comeoias  : 

"  The  order  of  instraction  must  be  learned  from  Nature.  Hence  it 
follows  that  education  has,  first  of  all,  to  set  forth  and  keep  firm  hold 
of  the  fundamental  principles  for  the  pretemation  of  life,  that  the 
necessary  time  may  be  given  to  a  coarse  of  instruction.  We  must 
guard  the  body  from  disease  and  deadly  accident,  because  it  is  the 
only  temporal  residence  of  the  soul,  and  because  it  i*  the  inatrumait 
of  the  rational  spirit.     (Italics  are  the  present  writer's.) 

"  Nature  waits,  in  all  her  undertakings,  for  the  suitable  time.  So 
must  we  seize  the  right  time  for  the  discipline  of  the  mind,  and  must 
carry  out  this  discipline  progreMieeli/.  Training  should  begin  in  child- 
hood, the  spring-time  of  life  ;  it  should  be  prosecuted  in  the  morning 
hours,  the  spring-time  of  the  day  ;  and  that  only  should  be  learned 
which  is  adapted  to  t/ie  capacity  of  apprehension."  This  simple  sen- 
tence, had  it  been  able  to  prevail  from  the  time  at  which  it  was  writ- 
ten, would  h.ive  prevented  the  blank  horror  on  many  a  youthful  conn- 
tenance  as  it  faced  the  statement  that  "a  noun  and  participle  are  pat 
into  the  ablative  called  absolute  to  denote  the  time,  cause,  manner, 
means,  the  concomitant  of  an  action,  or  the  condition  on  which  it  de- 
pends." 

To  return  to  Coraenius  :  "  Nature  first  prepares  the  material,  then 
gives  it  a  form.  The  architect  follows  the  same  principle  :  ho  brings 
together  all  that  is  necessary  for  the  building,  and  then  works  his 
materiaL  Corresponding  to  this,  we  must  have  at  hand  in  the  schools 
all  needful  books  and  every  appliance.  We  must  cultivate  the  under- 
standing before  Oie  languages.  We  must  teach  no  language  from 
grammar  but  from  its  writers,  and  we  must  allow  tlie  experimental 
sciences  to  precede  the  organic. 

"  Nature  begins  every  one  of  her  works  from  within.  The  bird  pro- 
ceeds from  within  outward.  The  tree  draws  its  nourishment  through 
e  pores  of  the  inner  part  ;  it  grows  from  within.  Likewise  in  edu- 
cation this  requirement  stands  fast :  first  help  to  gain  an  insight  into 
the  things,  then  cultivate  the  memory. 

"  Nature  begins  all  her  works  with  the  most  universal  and  ends 
with  the  particular.  When  she  builds  a  bird,  she  draws  through  the 
warmed  mass  a  film,  that  an  oatline  of  the  entire  bird  may  arise. 
Then  and  for  the  first  time  she  shapes  each  particular  portion.  The 
architect  imitates  this  method.  First  he  makes  the  tracing,  then  lays 
the  foundation.  The  painter  docs  the  same.  He  does  not  at  first 
paint  a  complete  ear,  but  makes  an  oatline  of  the  countenance  and 
then  paints  it  in.  Accordingly,  the  youth  who  give  themselves  to 
study  must,  in  the  very  first  part  of  their  training,  lay  the  ground- 
work of  a  vniocr^al  culture.  The  objects  of  pursuit  must  be  so  ordered 
that  the  later  studies  will  not  appoar  to  bring  anything  new,  but  sim- 
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ply  the  development  of  that  which  has  boen  given  into  its  dtstin 
ing  features.     Every  language,  science,  and  art,  must  begin  with  t 
most  simple  rudiments,  in  order  that  the  idea  of  the  whole  may  ariat 
then  follow  the  ntlcs. 

"  Nature  makes  no  leap,  but  advances  step  by  step.  The  bird  fi 
tries  her  wings  on  the  nest,  after  that  from  branch  to  branch,  Iat4 
from  tree  to  tree,  at  last  freely  through  the  air.  Corresponding 
this  the  studies  must  be  brought  into  an  order,  that  the  eai'lier  nis 
serve  as  introductions  to  the  later,  may  mark  out  a  pathway..  Th 
one  who  is  to  be  instructed  trnul  see  himself  learn.  Therefore  everj 
thing  should  be  conducted  according  to  its  immovable  principU 
Nothing  should  be  taught  on  simple  authority ;  everything  must 
mibjected  to  the  test  of  the  setisc^  and  the  proof  of  reason.  It  i« 
golden  rule  of  life— represent  everything  to  the  senses ;  that  whio 
can  be  seen  to  the  sight,  that  which  can  be  beard  to  the  he:u" 
that  which  can  be  felt  to  the  touch.  The  beginning  of  k. 
necessarily  proceeds  from  the  senses.  The  truth  and  certainty 
knowledge  depend  upon  the  testimony  of  the  sensea.  Eye-clgfa 
stands  for  proof," 

Any  reflection  upon  these  words  of  Comcnins  makes  it  clear  llrt 
his  system  proceeds  from  a  sound  view  of  human  nature  and  of  th 
task  of  education.  The  philosophical  ideas  originated  elsewhere, 
in  England  and  France,  were  applied  by  Comenius  to  education.  \\ 
did  this  work  in  no  servile  way,  but  fearles.'sly  and  well. 

It  is  possible  that  we  are  in  danger  of  drawing  wrong  conclnsioi 
with  respect  to  the  amount  and  extent  of  improvement  thus  far  act 
ally  effected  in  education.  Considering  only  the  true  principles  « 
forth  by  the  reformers  Ratich  and  Comenius,  and  remembering 
how  frequently  these  men  were  summoned  to  amend  the  echrjol 
tems,  we  might  naturally  conclude  that  the  work  was  done  ;  we  migh 
believe  that  education  had  been  rescued  from  it«  paralysis  in  tl 
Church  and  its  mechanism  under  Sturm,  Nothing,  however,  could  b 
more  wide  of  the  mark  than  such  a  conclusion,  The  law  of  progra 
is  here  a  little  and  there  a  little.  Thongh  Sturm  ami  Ratiol 
Comenius  and  Bacon  and  Montaigne  and  Locki-  had  spoken  and 
truth,  the  truth  prevailed  not  ;  could  not  prevail  until  there  waa 
to  its  simple  .irticulation  in  language  the  irresistible  force  of  c 
until  scientific  discovery,  pervading  and  bettering  society,  made  roi 
heed  the  manner  and  course  of  Nature. 

We  need  to  hold  clearly  in  mind  the  exact  work  to  be  done 
was  to  secure  for  man  as  man  a  freedom  for  development  limited 
nothing  save  an  enlightened  conscience  and  the  right/i  of  hia  fello' 
Representative  men  had  begun  this  work.     The  masses  of  the  peopi 
however,  went  on  their  way  as  of  old,  and  another  unlooked-for 
waa  to  be  taken  before  the  right  path  appeared. 
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THE  first  of  the  virulent  and  contagioas  diseases  in  which  the  pres- 
ence of  a  microbe  was  positivelj  ascertained  was  anthrax,  or 
splenic  fever,  which  attacks  most  of  our  horned  animals,  and  espe- 
cially cattle  and  sheep.  ■ 

As  early  as  18.50,  Davaine  had  observed  the  presence  of  minute  ™ 
rods  in  the  blood  of  animals  which  died  of  splenic  fever  ;  but  it  was 
only  in  1863,  after  Pasteur's  first  researches  into  the  part  played  by 
microbes  in  fermentations,  that  Davaine  suspected  these  rods  of  being 
the  actual  cause  of  the  disease.     He  inoculated  healthy  animals  with 
the  tainted  blood,  and  thus  ascertained  that  even  a  very  minute  dose  M 
would  produce  a  fatal  attack  of  the  disease,  and  the  rods,  to  which  he  I 
gave  the  name  of  Bacteridia,  could  always  bo  discovered  in  enormous 
numbers  in  the  blood. 

The  microbe  so  named  by  Davaine  must  from  its  characteristics  be 
assigned  to  the  genus  Bacillus,  and  is  now  termed  Bacillus  anthracis. 
This  disease,  which  affects  men  as  well  as  animals,  is  characterized  by 
general  depression,  by  redness  and  congestion  of  the  eyes,  by  short 
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and  irregular  respiration,  and  by  the  formation  of  abscesses,  which 
^  feature,  in  the  case  of  the  human  subject,  has  procured  for  it  the  name 
■  of  malignant  pustule.  The  disease  is  quickly  terminated  by  death,  ■ 
and  an  autopsy  shows  that  the  blood  is  black,  that  intestinal  hremor- 
rhago  has  occurred,  and  that  the  spleen  is  abnorm.illy  large,  heavy, 
and  gorged  with  blood  ;  hence  the  name  of  splenic  fever.  The  dis- 
ease is  generally  inoculated  by  the  bite  of  flies  which  have  settled 
npon  carcasses  and  absorbed  the  bacteria,  or  by  blood-poisoning 
through  some  accidental  scratch,  and  this  is  especially  the  case  with 

•  From  "  MlcrobcB,  Fcmicnts,  rniil  Moltl«."    By  E.  L.  Troucfsart.    Vol.  Iri,  "  Inter- , 
national  Scientific  Scries,"    Xew  York  :  D,  Applcton  &  Co.     1880. 
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knackers  and  butclicrs  who  break  aod  handle  the  bones  of  ai 
which  have  died  of  anthraXi 

The  period  of  incubation  ia  very  short.    An  ox  which  has  b«eii 
work  may  return  to  the  stall  apparently  healthy,     lie  eats  as  usaal' 
then  lies  down  on  his  side  and  breathes  heavily,  while  the  eyca  are  eti 
clear.     Suddenly  his  head  drops,  his  body  grows  cold  ;  at  the  end  o 
an  hour  the  eye  becomes  glazed  ;  the  animal  struggles  to  get  nfk, 
falls  dead.     In  this  case,  the  illness  has  only  lasted  for  an  hour  and 
half  (Empis). 

In  order  to  prove  that  the  disease  is  really  caused  by  JiaeiOua 
thracit,  Pasteur  inserted  a  very  small  drop  of  blood,  taken  from 
animal  which  had  recently  died  of  anthrax,  in  a  glass  flask  w'     ' 
tained  an  infusion  of  yeast,  neutralized  by  potassium  and  i-;  j 

sterilized.  In  twenty-four  hours  the  liquid,  which  had  been  clear,  WM 
seen  to  be  full  of  very  light  flakes,  produced  by  masses  of  bacilli,  readii; 
discernible  under  the  microscope.  A  drop  from  the  first  flask  prudnce< 
the  same  effect  in  a  second,  and  from  that  to  a  third,  and  so  on.  B] 
this  means  the  organism  was  completely  freed  from  all  which  was  for 
eign  to  it  in  the  original  blood,  since  it  is  calculated  that,  after  frtiQ 
eight  to  ten  of  such  processes,  the  drop  of  blood  was  dUuted  in  a  vol 
ume  of  liquid  greater  than  the  volume  of  the  earth.  Yet  the  tenth, 
twentieth,  and  even  the  fiftieth  infusion  would,  when  a  drop  was  in< 
serted  under  the  skin  of  a  sheep,  procure  its  death  by  splenic  fever, 
with  the  same  symptoms  as  those  produced  by  the  original  drop  of 
blood.     The  bacillus  is,  therefore,  the  sole  cause  of  the  disease. 

llicse  cultures  have  often  since  been  repeated  by  numeroas  observe 
era,  so  that  the  microbe  has  been  studied  in  all  its  forms,  and  the  ex* 
tent  of  its  polymorphism  has  been  ascertained.  At  the  end  of  two 
days  the  bacterium,  which,  while  still  in  the  blood,  is  of  a  short  abrupl 
form,  displays  excessively  long  filaments,  which  are  sometime*  rolln 
up  like  a  coil  of  string.  In  about  a  week  many  of  the  filaments  cook 
tain  refracting,  somewhat  elongated  nuclei.  These  nuclei  presently 
form  chaplets,  in  consequence  of  the  rupture  of  the  cell-wall  of  the  nx 
which  gave  birth  to  them  ;  others,  again,  float  in  the  liquid  in  the  ford 
of  isolated  globules.  These  n\iclei  are  the  spores  or  germs  of  the  mi> 
crobes,  which  germinate  when  placed  in  the  infusion,  become  elongated^' 
and  reproduce  fresh  bacilli. 

These  spores  are  much  more  tenacious  of  life  than  the  micro' 
themselves.     The  latter  perish  in  a  temperature  of  60",  by  desii 
in  a  vacuum,  in  carbonic  acid,  alcohol,  and  compressed  oxygeo. 
spores,  on  the  other  hand,  resist  desiccation,  so  that  they  can  float  in 
air  in  the  form  of  dust.    They  also  resist  a  temperature  of  from 
95°,  and  the  eflfects  of  a  vacuum,  of  carbonic  acid,  of  alcohol,  and 
pressed  oxygen. 

In  1873  Pasteur,  aided  by  Chamberland  and  Iloux,  carried  on 
experiments  on  a  farm  near  Cbartres,  in  order  to  discover  why  this 
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is  80  common  in  gome  districts,  in  which  its  spread  can  not  be  as- 
cribed to  the  bite  of  flies.  Grass,  on  which  the  germs  of  bacteridia 
bad  been  placed,  was  given  to  the  sheep.  A  certain  number  of  them 
died  of  splenic  fever.  The  glands  and  tissues  of  the  back  of  the  throat 
were  very  much  swelled,  as  if  the  inoculation  had  occurred  in  the  upper 
part  of  the  alimentary  canal,  and  by  means  of  slight  wounds  on  the 
surface  of  the  mucous  membrane  of  the  mouth.  In  order  to  verify  the 
fact,  the  grass  given  to  the  sheep  was  mixed  with  thistles  and  bearded 
ears  of  wheat  and  barley,  or  other  prickly  matter,  and  in  consequence 
the  mortality  was  sensibly  increased. 

In  cases  of  spontaneous  disease  it  was  surmised  that  the  germs 
which  were  artiBcially  introduced  into  food  in  the  course  of  these  ex- 
periments are  found  upon  the  grass,  especially  in  the  neighborhood  of 
places  in  which  infected  animals  had  been  buried.  It  was,  in  fact, 
ascertained  that  these  germs  existed  above  and  around  the  infected 
carcasses,  and  that  they  were  absent  at  a  certain  distance  from  their 
burial-place.  It  is  true  that  putrid  fermentation  destroys  most  of  the 
bacteria,  but  before  this  occurs  a  certain  number  of  microbes  are  dis- 
persed by  the  gas  disengaged  from  the  carcass  ;  these  dry  up  and  pro- 
duce germs,  which  retain  their  vitality  in  the  soil  for  a  long  while. 

The  mechanism  by  means  of  which  these  germs  are  brought  to  the 
surface  of  the  soil  and  on  to  the  grass  on  which  the  sheep  feed  is  at 
once  simple  and  remarkable.  Earth-worms  prefer  soils  which  are  rich 
in  humus  or  decomposing  organic  substance,  and  seek  their  food  round 
the  carcass.  They  swallow  the  earth  containing  the  germs  of  which 
we  have  spoken,  which  they  deposit  on  the  surface  of  the  soil,  after  it 
has  traversed  their  intestinal  canals,  in  the  little  heaps  with  which  we 
are  all  acquainted.  The  germs  do  not  lose  their  virulence  in  their  pas- 
sago  through  the  worms'  intestines,  and,  if  the  sheep  swallow  them 
together  with  the  grass  on  which  they  browse,  they  may  contract  the 
disease.  The  turning-up  of  the  soil  by  the  spade  or  plow  may  produce 
the  same  effect. 

A  certain  warmth  is  necessary  for  the  formation  of  germs ;  none 
are  produced  when  it  falls  below  12°,  and  the  carcasses  buried  in  winter 
are  therefore  less  dangerous  than  those  buried  in  the  spring  and  sum- 
mer. It  is,  in  fact,  in  hot  weather  that  the  disease  is  most  prevalent. 
Animals  may,  however,  contract  it  even  in  their  stalls  from  eating  dry 
fodder  on  which  germs  of  these  bacteria  remain. 

Pasteur  and  his  pupils  performed  an  experiment  in  the  Jura  in  1879, 
which  clearly  shows  that  the  presence  of  germs  above  the  trenches  in 
which  carcasses  have  been  buried  is  the  principal  cause  of  inoculation. 
Twenty  oxen  or  cows  had  perished,  and  several  of  them  were  buried 
in  trenches  in  a  meadow  where  the  presence  of  these  germs  was  ascer- 
tained. Three  of  the  graves  were  surrounded  by  a  fence,  within  which 
four  sheep  were  placed.  Other  sheep  were  folded  within  a  few  yards 
of  the  former,  but  in  places  where  no  infected  animals  had  been  buried. 
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At  the  end  of  three  days  three  of  the  sheep  folded  abore  the  grt' 
had  died  of  splenic  fever,  while  those  excladed  from  them  continni 
to  be  healthy.    This  result  speaks  for  itself. 

Malignant  pustule,  which  is  simply  splenic  fever,    "" 
butchers,  and  tanners,  who  handle  the  flesh  and  bide  Hi 
loocolation  with  the  bacillus  almost  always  occurs  in  con8e<{neoce 
a  wound  or  scratch  on  the  hands  or  face.     In  Germany,  fatal 
anthrax  have  been  observed,  in  which  the  disease  has  been  i]i.  i 

through  the  mouth  or  lungs,  as  in  the  case  of  the  sheep  observed  6; 
Pasteur.     The  human  subject  appears,  however,  to  be  less  apt  to  con< 
tract  the  disease  than  herbivora,  since  the  flesh  of  animals  affected  hy 
splenic  fever,  and  only  killed  when  the  microbe  is  fully  developed  i 
the  blood,  is  often  eaten  in  farm-houses.    In  this  case  the  custom  prev> 
alent  among  French  peasants  of  eating  overcooked  meat  con^tituti 
the  chief  safeguard,  since  the  bacteria  and  their  germs  are  thus  di 
stroycd. 

The  rapidity  with  which  anthrax  is  propagated  by  inoculation  gen" 
erally  renders  all  kinds  of  treatment  useless  :  if,  however,  the  wonn( 
through  which  the  microbe  is  introduced  can  be  discovered,  it  shoiih 
be  cauterized  at  once.  This  method  is  often  successful  in  man.  Tbi 
pustule  is  cauterized  with  red-hot  iron,  or  with  bichloride  of  mercur] 
and  thymic  acid,  two  powerful  antiseptics,  certain  to  destroy  the  baoi 
teridinm.  It  is  expedient,  as  a  hygienic  measure,  to  bum  the  taintrt 
carcasses,  and,  if  this  is  not  done,  they  should  be  buried  at  a  mi 
greater  depth  than  is  usually  the  case. 

Bjit  the  preservative  means  on  which  chief  reliance  is  now 
is  vaccination  with  the  virus  of  anthrax.  Pasteur  has  ascertaiue 
when  animals  are  inoculated  with  a  liquid  containing  bacteridia  o 
which  the  virulence  has  been  attenuated  by  culture  carried  as  far 
the  tenth  generation,  or  even  further,  their  lives  are  preserved.  Tbr 
take  the  disease,  but  generally  in  a  very  mild  form,  and  it  is  an  tia 
portant  result  of  this  treatment  that  they  are  henceforward  safe  froi 
a  fresh  attack  of  the  disease  ;  in  a  word,  they  are  caccinattd  agaioil 
anthrax. 

In  the  cultures  prepared  with  the  Tiew  of  attenuating  the  niicrolM 
it  is  the  action  of  the  oxygen  of  the  air  which  renders  the  baotcriJiui 
less  virulent.  It  should  bo  stibjected  to  a  temperature  of  from  •42'  t 
43°  in  the  case  of  Hacillut  anthracU,  to  enable  it  to  multiply,  and  al 
the  same  time  to  check  the  production  of  spores  which  might  maki 
the  liquid  too  powerful.  At  the  end  of  the  week,  the  cultuRt,  whid 
at  first  killed  the  whole  of  ten  sheep,  killed  only  four  or  five  oat 
ten.  In  ton  or  twelve  days  it  ceased  to  kill  any  ;  the  disease 
fectly  mild,  as  in  the  ca«o  of  the  human  vaccinia.  After  the  bacteritBt 
have  been  attenuated,  they  can  be  cultivated  in  the  lower  tonipcfa' 
tnre  of  from  30°  to  35°,  and  only  produce  spores  of  the  samp  att«Bi* 
ated  strength  as  the  filaments  which  form  them  (Cbamberlaotl), 
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The  raccine  thus  obtained  in  Pasteur's  laboratory  is  now  distrib- 
uted througboat  the  world,  and  baa  ab^ady  saved  numerona  flocks 
from  almost  certain  destruction.  Although  this  process  has  only  been 
known  for  a  few  years,  its  results  are  such  that  the  gain  to  agriculture 
already  amounts  to  many  thousands  of  pounds. 

Toussaint  makes  use  of  a  slightly  different  mode  of  preparing  a 
vaccine  virus,  which  is,  however,  analogous  to  that  of  Pasteur,  lie 
subjects  the  lymph  of  the  blood  of  a  diseased  animal  to  a  temperature 
of  50°,  and  thus  transforms  it  into  vaccine.  Toussaint  considers  the 
high  temperature  to  be  the  principal  agent  of  attenuation,  and  ascribes 
little  or  no  importance  to  the  action  of  the  oxygen  in  the  air. 

Chamberland  and  Roux  have  recently  made  researches  with  the 
Object  of  obtaining  a  similar  vaccine  by  attenuating  the  primitive 
virus  by  means  of  antiseptic  substances.  They  have  ascertained  that 
a  solution  of  carbolic  acid  of  one  part  in  six  hundred  destroys  the  mi- 
urobcR  of  anthrax,  while  they  can  live  and  flourish  in  a  solution  of  one 
part  in  nine  hundred,  but  without  producing  spores,  and  their  viru- 
lence is  attenuated.  When  a  nourishing  broth  is  added  to  a  BoIntioD 
of  one  in  sis  hundred,  the  microbe  con  live  and  grow  in  it  for  months. 
Since  the  chief  condition  of  attenuation  consists  in  the  absence  of 
spores,  this  condition  seems  to  be  realized  by  the  culture  in  a  solution 
of  carbolic  acid,  one  in  nine  hundred,  and  it  is  probable  that  a  fresh 
form  of  attenuated  virus  may  thus  be  obtained.  Diluted  sulphuric 
I  acid  gives  analogous  results.  However  this  may  be,  the  vaccine  pre- 
(  pared  by  Pasteur's  process  is  the  only  one  which  has  been  largely  used, 
and  which  has  afforded  certain  results  to  cattle-breeders. 

Public  experiments,  performed  before  commissions  composed  of 

most  competent  men,  have  clearly  shown  the  virtue  of  the  protective 

action.     In  the  summer  of  1881  the  initiation  was  taken  by  the  Melun 

Society  of  Agriculture.     Twenty-five  sheep  and  eight  cows  or  oxen 

1       were  vaccinated  at  Pouilly-le-Fort,  and  then  rcinoculated  with  blood 

from   animals   which   had   recently   died  of  anthrax,   together  with 

I      twenty-five  sheep  and  five  cows  which  had  not  been  previously  vac- 

^^Binated.     None  of  the  vaccinated  animals  suffered,  while  the  twcnty- 

jHSve  test  sheep  died  within  forty-eight  hours,  and  the  five  cows  were 

so  ill  thai  the  veterinary  surgeons  despaired  of  them  for  several 

days. 

This  experiment  was  publicly  repeated  in  September,  1881,  by 
Thuillier,  Pasteur's  fellow-worker,  whose  death  we  have  recently  bad 
to  deplore,  before  the  representatives  of  the  Aastro-IIung.irian  Gov- 
ernment ;  and  again  near  Berlin,  in  1882,  before  the  representatives  of 
the  German  Government,  and  always  with  the  same  success.  Up  to 
April,  1882,  more  than  one  hundred  and  thirty  thousand  sheep  and 
two  thousand  oxen  or  cows  had  been  vaccinated  ;  and  since  that  time 
the  demand  for  vaccine  from  Pasteur's  laboratory  has  reached  bim 
from  every  quarter. 
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The  Bickness  of  bam  •  door  poultry,  which  is  commooly  call< 
cholera,  is  caused  by  the  presence  in  the  blood  of  a  small  micrococi 
or  bacterium  in  the  form  of  the  figure  8,  differing,  therefore,  in  for 
from  BaciUuB  anthracie,  but  also  an  a£*robie.  It  may  be  cultivated 
chicken-broth,  neutralized  by  potash,  while  it  soon  dies  in  the  estnU 
of  yeast,  which  is  so  well  adapted  to  Bacilliu  anthracis.  The  ni 
orobe  of  this  disease  may  also  be  attenuated  by  culture,  and  it  may 
done  more  easily  than  in  the  case  of  anthrax,  since  it  is  not  ncccsw 
to  raise  the  temperature,  as  the  bacterium  of  fowl-cholera  does  m 
produce  spores  under  culture.  Pasteur  has  therefore  been  able  i 
prepare  an  attenuated  virus  well  adapted  to  protect  fowls  fiom  fui 
ther  attacks  of  this  disease.  j 

The  disease  affecting  swine,  which  is  called  rouget,  or  swinc-fcvcn 
in  the  south  of  France,  has  been  recently  studied  by  Detmers  in  th 
United  States,  where  it  is  also  very  prevalent,  and  by  Pasteur  iu  th 
department  of  Vauclusc.  It  is  a  kind  of  pneumo-efiteritia.  Thea 
observers  consider  that  the  disease  b  caused  by  a  very  slender  microlK 
formed,  like  that  of  fowl-cholera,  in  the  shape  of  the  figure  8,  ha 
more  minute.  Others  say  that  there  is  a  bacillus  which  was  obscrvw 
by  Klein  as  early  as  1878  in  swine  attacked  by  this  disease.  In  spil 
of  the  apparent  contradiction,  it  is  probable  that  we  have  only  t^ 
forms  of  the  same  microbe,  for  the  bacillus  in  Klein's  culture  at  fin 


Fia.  8.— SiriHC  Pirxm :  tectloo  of  s  Ijrmphitlc  Klind.  •tiowlDe  k  blood-TCMel  Sited  »ttk  I 

(mach  enlarged).    (EU«Id.) 

resembles  Hacterium  termo,  in  the  form  of  an  8,  before  it  is  elona 
into  rods.     Pasteur  has  succeeded  in  making  cultures  of  microb«a 
the  figure  8.     He  has  inoculated  swine  with  the  attenuated  form,  Kfti 
which  they  have  been  able  to  resist  the  disease,  m  there  is 
hope  that  in  the  near  future  this  new  vaccine,  containing  the  Atteoi 
microbe,  may  become  the  safeguard  of  our  pig-sties. 

An  epidemic  which  raged  in  Paris  in  IbSI  was  called  the  tj 
fever  of  horses,  and  was  fatal  to  more  than  fifteen  hundred 
belonging  to  the  General  Omnibus  Company  in  that  city, 
ease  is  also  produced  by  a  microbe,  with  which  Pasteur  wa» 
inoculate  other  animals  (rabbits)  ;  for  this  purj)Ose  he  made  use  i 
serous  discharge  from  the  horses'  nostrils.    The  inoculated  rabbits  < 
with  all  the  symptoms  and  lesions  characteristic  of  the  dieteaML 
attenuation  of  this  microbe  by  culture  is  difficult,  since  at  the  tt 
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certain  lime  the  action  of  the  air  kills  it.  Pasteur  has,  however,  foand 
an  expedient  by  which  to  accomplish  bis  parpose.  When  the  culture 
18  shown  to  be  sterile  in  consequence  of  the  death  of  the  microbe,  he 
takes  as  the  mother-culture  of  a  fresh  series  of  daily  cultures  the  one 
which  was  made  on  the  day  preceding  the  death  of  the  first  mother- 
culture.  In  this  way  he  has  obtained  an  attenuated  virus  with  which 
to  inoculate  rabbits,  and  the  same  result  might  undoubtedly  be  ob- 
tained in  the  case  of  horses. 

There  are  many  other  contagious  diseases  which  affect  domestic 
animals,  and  which  arc  probably  due  to  microbes,  such  as,  for  instance, 
the  infectious  pneumonia  of  homed  cattle.  This  was  probably  the  first 
disease  in  which  the  protective  effects  of  inoculation  were  tried,  accord- 
ing to  Wilhelm's  method.  This  method  consisted  in  making  an  incis- 
ion under  the  animal's  tail  with  a  scalpel  dipped  in  the  purulent  mucus 
or  blood  taken  from  the  lung  of  a  boast  which  had  died  of  pneumonia  ; 
sometimes  the  serous  discharge  from  the  swelling  under  the  tail  of  an 
inoculated  anim.il  was  used  for  others.  Fever  and  loss  of  appetite  en- 
sued, lasting  from  eight  to  twenty-five  days,  but  the  animal  was  after- 
ward safe  from  further  attacks  of  the  disease.  Cattle-plague,  or  con- 
tagious typhus,  is  likewise  ascribed  to  the  presence  of  a  microbe  with 
which  we  are  as  yet  imperfectly  acquainted. 

Elxperimental  septicemia  is  entitled  to  special  mention,  since  it  has 
too  often  been  confounded  with  anthrax,  and  has  been  unskillfuUy  pro- 
duced with  the  intention  of  vaccinating  animals  in  accordance  wilh 
Pasteur's  process.  This  occurs  when  too  long  an  interval  (twenty-four 
hours)  elapses  after  the  death  of  an  animal,  before  taking  from  it  the 
blood  intended  for  vaccine  cultures.  After  this  date  the  blood  no 
longer  contains  BacUbie  nnlfira- 
CM,  which  is  succeeded  by  another 
microbe  termed  Vibrio  aeplicut, 
differing  widely  from  the  an- 
thrax microbe  in  form,  habit, 
and  character  (Fig.  4).  bacillus 
ttnthracii  is  straight  and  im- 
mobile, while  the  septic  vibrio 
in  sinuous,  curled,  and  mobile. 
Moreover,  it  is  anaC-robic,  and  does  not  survive  contact  with  the  air,  bnt 
it  thrives  in  a  vacuum  or  in  carbonic  acid.  Since  BaciUue  anthracia 
is,  on  the  other  hand,  an  aGrobie,  it  is  clear  that  the  two  microbes 
can  not  exist  simultaneously  in  the  blood  or  in  the  same  culture-liquid. 
The  inoculation  with  this  fresh  microbe  is  no  less  fatal ;  its  action  is 
even  more  rapid  than  that  of  BaciHiu  anthracis,  but  the  lesions  are 
not  the  same  ;  the  spleen  remains  normal,  while  the  liver  is  discolored. 
The  septic  vibrio  is  only  found  in  minute  quantities  in  the  blood,  so 
that  it  has  escaped  the  notice  of  many  observers.  It  is,  however,  found 
in  immense  numbers  in  the  muscles,  in  the  serous  fluid  of  the  intestines, 
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and  of  other  organs.    It  is  very  common  in  the  intestinee,  and  ia  p: 
ably  the  beginning  of  putrefaction. 

Kabies  is  a  canine  disease  which  is  communicated  by  a  bite,  and 
inoculation  of  man  and  other  animals  by  the  saliva.     We  are  not 
precisely  acquainted  with  the  microbe  which  causes  the  disease,  I 
Pasteur's  recent  researches  bare  thrown  considerable  light  on  its  li 
history,  which  is  still,  however,  too  much  involved  in  obscurity, 
must  first  be  observed  that  the  hypothetical  microbe  of  rabies,  wh 
no  one  has  yet  discovered,  should  not  be  confounded  with  the  microb 
of  human  saliva  ;  this  is  found  in  the  months  of  healthy  persons. 

The  following  conclusions  are  the  result  of  Pasteur's  rcsearcl 
into  the  virus  of  rabies. 

This  virus  is  found  in  the  saliva  of  animals  and  men  affected 
rabies,  associated  with  various  microbes.  Inoculation  with  the  sail 
may  produce  death  in  three  forms  :  by  the  salivary  microl>c,  by  I 
excessive  development  of  pus,  and  finally  by  rabies.  The  bniin, 
especially  the  medulla  oblongata,  of  men  and  animals  which  have  d 
of  rabies,  is  always  virulent  until  putrefaction  has  set  in.  So  aUq 
the  spinal  cord.  The  virus  is,  therefore,  essentially  localized  in 
nervous  system.  Rabies  is  rapidly  and  certainly  developed  by  trepi 
ing  the  bones  of  the  cranium,  and  then  inoculating  the  surface  of 
brain  with  the  blood  or  saliva  of  a  rabid  animal.  In  this  way  thci 
a  suppression  of  the  long  incubation  which  ensues  from  sir 
laiion  of  the  blood  by  a  bite  or  intravenous  injection  on  ii  _.  ^  , 
the  body.  It  is  probable  that  in  this  case  the  spinal  cord  is  the  \ 
to  be  affected  by  the  virus  introduced  into  the  blood  ;  it  then  fait 
on  its  tissues  and  multiplies  in  them. 

As  a  general  rule,  a  first  attack  which  has  not  proved  fatal  is 
protection  against  a  fresh  attack.  In  1881,  however,  a  dog,  whiclt 
displayed  the  first  symptoms  of  the  disease  of  which  the  other 
associated  with  him  had  died,  not  only  recovered,  but  failed  to  ' 
rabies  by  trephining,  when  reinoculatcd  in  1882.  Pa^tcor  is  no' 
possession  of  four  dogs  which  are  absolutely  secured  from  infect 
whatever  be  the  mode  of  inoculation  and  the  intensity  of  the  vii 
All  the  other  test-dogs  which  were  inoculated  at  the  same  time  ditx 
rabies.  In  1884,  Pasteur  found  the  means  of  attenuating  tbe  Til 
For  this  purpose  he  has  inoculated  a  morsel  of  the  brain  of  a  mad 
into  a  rabbit's  brain,  and  has  passed  the  vims  proceeding  from  tb* 
bit  through  the  organism  of  a  monkey,  whence  it  becomes  at 
and  a  protective  vaccine  for  dogs.  This  is  the  first  step  tO' 
extinction  of  this  terrible  disease. 

Glandere,  again,  is  a  disease  easily  transmitted  from  horses  to 
Glanders,  or  farcy,  is  caused  by  the  presence  of  a  bacterium, 
as  early  as  1868  by  Christot  and  Kiener,  and  moro  receatlj 
at  Berlin  by  ScbQtz  and  LOfler.     This  micruV  :hb  in 

of  very  fine  rods  (6ac<tfu«)  in  the  lungs,  liver,  >ndDi 
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Bab&s  and  Ilavas  foand  tlila  bacillus  in  the  human  subject  in  1881. 
Experimental  cultures  have  been  made  simultaneously  in  France  and 
Germanj,  and  have  given  identical  resnlts. 

Bouchard,  Capitan  and  Charrin  made  their  cultures  in  neutralized 
solutions  of  extract  of  meat,  maintained  at  a  temperature  of  37°.  By 
means  of  successive  sowings,  they  have  obtained  the  production  of  un- 
mixed microbes,  presenting  no  trace  of  the  original  liquid,  and  this 
was  done  in  vessels  protected  from  air-germs.  These  cultures  may  be 
carried  to  the  eighth  generation.  Asses  and  horses  inoculated  with 
liquid  containing  the  microbes  produced  by  this  culture  have  died 
with  the  lesions  characteristic  of  glanders  (glanderous  tubercles  in 
the  spleen,  lungs,  etc.).  Cats  and  other  animals  which  have  been  in- 
oculated in  the  same  way  die  with  glanderous  tubercles  in  the  lym- 
phatic glands  and  other  organs. 

It  follows  from  these  experiments  that  the  microbe  which  causes 
this  disease  is  always  reproduced  in  the  different  culture-liquids  with 
its  characteristic  form  and  dimensions  ;  that  nni  -  ungulates  can  be 
inoculated  with  it,  as  well  as  man  and  other  animals.  In  fact,  this 
microbe  is  the  essential  cause  of  the  disease. 

We  have  already  spoken  of  muscardine,  a  silk-worm's  disease  pro- 
duced by  a  microscopic  fungus  ;  two  other  diseases  are  caused  by  dis- 
tinct microbes,  of  which  we  must  shortly  speak.  In  the  silk-worm 
nurseries,  iu  which  this  disease  prevails,  the  silk-worms  which  issue 
from  the  eggs,  technically  called  seed,  are  slowly  and  irregularly  de- 
veloped, so  as  to  vary  greatly  in  size.  Many  die  young,  and  those 
which  survive  the  fourth  molt  shrink  and  shrivel  away  ;  they  can 
hardly  creep  on  to  the  heather  to  spin  their  cocoon,  and  produce 
scarcely  any  silk. 

On  an  examination  of  the  worms  which  have  died  of  this  disease, 
De  Quatrefages  ascertained  the  presence  of  minute  stains  on  the  skin 
and  in  the  interior  of  the  body,  which  he  compared  to  a  sprinkling  of 
black  pepper  ;  hence  the  name  ptbrine.  Under  the  microscope  these 
stains  assume  the  form  of  small  mobile  grannies  like  bacteria,  which 
Comalia  termed  vibratile  corpuscles,  on  account  of  their  movements. 
Finally,  Osimo  and  Vittadini  ascertained  the  existence  of  these  cor- 
puscles in  the  eggs,  and  consequently  showed  that  the  epidemic  might 
be  averted  by  the  sole  use  of  healthy  eggs,  of  which  the  soundness 
should  be  established  by  microscopic  examination. 

It  was  at  about  this  date  (186.5)  that  Pasteur  undertook  the  ex- 
haustive study  of  pebrine  ;  but  B^champ  was  the  first  to  pronounce 
the  disease  p.-irasitic,  resembling  muscardine  in  this  respect,  and  caused 
by  the  attacks  of  a  microbe — or  microzyma,  to  adopt  B6champ's  name 
— of  which  the  germ  or  spore  is  derived  from  the  air,  at  first  attacking 
the  silk-worm  from  without,  but  mtiltiplying  in  its  interior,  and  devel- 
oping with  its  growth,  so  that  the  infected  moth  is  unable  to  lay  its 
eggs  without  depositing  the  spores  of  the  microbe  at  the  same  time, 
TOU  x«x. — 1» 
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and  thus  exposing  the  young  grub  to  attack  as  soon  a£  it  is  bom. 
teur's  own  researches  soon  induced  him  to  adopt  the  samo  view, 
pebrinc  microbe  was  long  regarded  as  a  true 
riura,  successively  described  as  Sact<rium  bi 
Kosema  bombycis  (Fig.  5),  and  Panietophi/t' 
Balbiani's  recent  researches  tend  to  show  that  it  sboi 
be  assigned  to  another  group,  much  nearer  to  animi 
^     *  „  and  designated   fiporozoaria.      These   protista,  ■ 

ftjff-t'.  petirine  ml-  regarded  as  plants  by  many  naturalists,  chienv  dii 
from  bactena  by  their  mode  of  growth  and  reprodi 
tion,  in  which  they  resemble  the  parasitic  protozoaria,  termed  J^<H 
gpermia,  C'oecidia,  and  Gregarinidie, 

In  Sporozoaria,  growth  by  fission,  the  rule  in  all  bacteria,  has 
been  observed  ;  this  distinction  is  fnndamental.    Sporozoaria  molli 
by  free  spore-formation  in  a  mass  of  sarcode  substance  (protopIa<< 
resulting  from  the  encysting  of  the  primitive  corpuscles  (mother-cell 
The  formation  of  numerous  spores  may  be  observed  within  the  mother 
cells,  having  the  appearance  oi  ptcudonaviceOm  or  spores  of  grcgl 
nidsB  and  psornspermia  (parasites  of  vertebrate  animals) 
forms  these  organisms,  which  are  found  in  many  insects,  into  a 
group,  which  he  terms  Microsporidia. 

Tl»e  ripe  spores  are  the  vibralile  corpasclei  of  Comalia.  Th 
closely  resemble  the  spores  of  some  bacilli  [Ji.  amylobatitr,  for 
stance),  and  their  germination  is  likewise  effected  by  perforation 
the  spore  at  one  end,  and  issue  of  the  protoplasm  from  the  interi 
This,  however,  does  not  issue  in  a  rod-like  form  ( /iaeil/ua),  but  ia 
of  a  small  protoplasmic  mass,  with  amceboid  movements,  a  diaract 
istio  not  observed  in  any  bacterium  (Balbiani).  The  oth«r  species 
silk-worms  which  have  been  recently  introduced,  notably  the  oak  ti 
worm  from  China  {Attactis  Pemyi),  are  attacked  by  micro«pork 
analogous  to  those  of  pebrine. 

Pasteur  has  indicated  the  mode  of  averting  the  ravages  of  this 
ease.     He  has  thus  addressed  the  breeders :  "  If  yoti  wish  to 
whether  a  lot  of  cocoons  will  yield  good  seed,  separate  .a  portion 
them  and  subject  them  to  heat,  which  will  accelerate  tho  eecaps 
the  moth  by  four  or  five  days,  and  examine  them  under  the  mic; 
to  ascertain  whether  corpuscles  of  pebrine  are  present.     If 
send  all  the  cocoons  to  the  silk-factory.    If  they  are  not  dise; 
them  to  breed,  and  the  seed  will  be  good  and  will  batch  oat 
fnlly.     In  a  word,  start  with  absolutely  healthy  8C«d,  prodi 
absolutely  pure  parents,  and  rear  them  under  such  condiliona 
liness  and  isolation  as  may  insure  immunity  from  infection.' 
the  disease  is  developed,  fumigation  with  sulphuroun  acid  ta 
mended,  or  preferably  with  creosote  or  carbolic  aoiil,  which 
affect  the  silk-worms  (B^champ),  and  wliich  hinder  t' 
of  microsporidia.     These  fumigations  likewise  ke<'i>  t 
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becoming  corrupt,  and  in  a  properly  condacted  nursery  the  litter  is 
kept  dry. 

Wrongly  confounded  with  pebrine,  the  disease  flacherie  is  still 
more  destructive  to  sLlk-worms.  The  symptoms  are  remarkable.  The 
rearing  of  silk-worms  often  goes  on  regularly  up  to  the  fourth  molt, 
and  success  seems  assured,  when  the  silk-worms  suddenly  cease  to  feed, 
avoid  the  leaves,  become  torpid,  and  perish,  while  still  retaining  an 
appearance  of  vitality,  so  that  it  is  necessary  to  touch  them  in  order 
to  ascertain  that  they  arc  dead.  In  this  state  they  are  termed  morts- 
Jlata.  A  few  days,  sometimes  even  a  few  hours,  suffice  to  transform 
the  most  flourishing  nursery  into  a  chamel-houso.  Pasteur  examined 
these  morts-flais,  and  found  that  the  leaves  contained  in  the  stomach 
and  intestine  were  full  of  bacteria,  resembling  those  ,  ^o^ 

which  are  developed  when  the  leaves  are  bruised    •<>•••      o^o 
in  a  glass  of  water  and  left  to  putrefy  (Fig.  6).  ^'  .  ■     a    •** 

In  a  healthy  specimen,  of  good  digestion,  these  ° 

bacteria  are  never  found.  It  is  therefore  evident  i.^«MCohnv  Fiae/irru 
that  the  disease  is  owing  to  bad  digestion,  and  be-  "°  * 

comes  rapidly  fatal  in  animals  which  consume  an  enormous  amount  of 
food,  and  do  nothing  but  eat  from  morning  to  night.  The  digestive 
ferments  of  unhealthy  silk-worms  do  not  suffice  to  destroy  the  bacteria 
of  the  leaves,  nor  to  neutralize  their  injurious  effects.  These  bacteria 
are  really  the  cause  of  the  dise^ise,  for  if  even  a  minute  quantity  of  the 
leaves  taken  from  the  intestine  of  diseased  silk-worms  be  given  to 
healthy  specimens,  they  soon  die  of  the  same  disease.  It  is,  therefore, 
essentially  contagious,  and,  in  order  to  prevent  the  diseased  silk-worms 
from  contaminating  the  healthy  by  soiling  the  leaves  on  which  the 
latter  are  about  to  feed,  as  much  space  should  be  assigned  to  them  as 
possible. 

Good  seed  should  also  be  selected,  since  it  has  been  ascertained 
that  some  lots  of  seed  are  more  liable  to  the  disease  than  others.  The 
affection  does  not  indeed  begin  in  the  egg,  as  in  pebrine,  but  the  ques- 
tion of  heredity  comes  in.  It  is  clear  that,  when  a  silk-worm  has  been 
affected  hy  Jlacherte  without  dying  of  it,  its  eggs  will  have  little  vital- 
ity, and  the  grubs  which  issue  from  them  will  be  predisposed  by  their 
feeble  constitution  to  contract  the  disease. 


A  PSYCHOLOGICAL  STUDY  OF  FEAB. 
Bt  CHAKLZS  eichet. 

THE  study  of  fear,  although  it  is  very  interesting,  has  hardly  yet 
been  made  in  a  methodical  way.  While  some  ingenious  observa- 
tions concrming  it  may  be  found  in  moral  and  psychological  works, 
the  physiologists  and  philosophers   appear  to  have  neglected  this 
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work  of  the   Italian,  M.  Hi 
iKadj  of  the  physical  phenomena 
I  that  bean  on  the  subject.     1 
ttke  point  of  view  of  general  psjcfaola 
I  with  animals;  and  to  inquire  into 

all  being!)  capable  of  feeling  it. 
!  the  aigns  of  fear  and  the  physical  p 
II  Whh  man,  the  testimony  of  his  c 
With  him  fear  may  be  wholly  internal  i 
tnaablBd  by  ao  afynac  mgit ;  but  he  can  also  afterward  give 
oooBt  of  his  etfmnmom.  'Wkh  animals  the  case  is  different.  Th 
only  langnage  is  Ibmt  aHteade.  Our  only  resource  for  discoverj 
the  emotions  by  wiaA  th«y  asy  he  stirred  is  by  the  exterior  si] 
they  may  give  of  thou ;  and  then  we  can  only  draw  our  conclasi< 
by  analogy.  My  hotM  all  at  onoe  raises  his  head,  droops  bis  « 
shies,  and  starts  on  a  fiiDep.  There  was  a  white  cloth  before  hi 
and  I  conclude  that  be  was  afraid  of  it.  Uave  I  any  right  to  d 
such  a  conclnsion  ?  To  affirm  it  with  certainty  in  every  particnlat 
would  have— to  oso  a  vulgar  expression — to  be  in  his  skin  ;  for  wl 
I  saw  does  not  rigoronsly  prove  that  my  horse  had  a  feeling  identi 
with  the  one  I  am  aoqnainted  with  from  having  suffered  it  myself,  a 
which  I  c^U  fear.  Still,  I  have  every  reason  for  believing  that  t 
hone's  feeling  is  of  the  same  kind  ;  for  hia  attitude  is  the  same  wh 
it  thunders  or  when  he  hears  a  violent  detonation,  things  which  pi 
voko  fear  in  man  ;  moreover,  various  other  quadrupeds  assume  neaj 
the  same  attitudes  when  they  are  surprised  by  nn  unesp  bj 

When  we  come  to  the  lower  animals  it  is  extremely  ■ 

termine  the  operation  of  fear  among  them.     When  frogs  hastily  U 

into  the  water  and  swim  for  their  holes  at  the  passing  of  aay 

mal  along  the  edge  of  the  marsh,  is  it  fear  that  has  moved  tbefl 

Very  likely,  although  their  physiognomy  has  not  changed — for  th 

have  none — and  we  are  not  able  to  pass  any  judgment  with  regard 

the  plMBomena  of  consciousness  they  may  have  experienced.     We 

agree  that  something  has  affected  them  that  resembles  fear  io  man. 

Fear  acts  in  two  ways.     At  times  it  paralyzes  and  makes  moti< 

less  ;  at  other  times  it  excites  and  gives  extraordinary  strength.     Oi 

penoQ  overcome  by  it  remains  fastened  to  the  spot,  pale  and  iaetl 

Ida  legs  give  way,  and  all  his  forces  fail  him.     Another  person 

pers  away  like  a  rabbit.     Fear  gives  him  wings,  and  he  abandi 

ttohappy  companion,  who  is  not  able  to  move,  while  he  has 

put  himself  out  of  danger.     At  the  same  time  special  physii 

MOMoa  are  m.<inife8ted,  which  can  not  be  described  better  than 

k»|ft»|{e  of  the  poets  and  the  common  people.     The  hair  si 

on  the  head ;  the  body  is  seized  with  trembling  and  with  a 

shiver,  ainl    "  rlj  chatter  so  that  they  can  be  heard.     The 

•*•**•  *>  :  J   can  not  grasp  anythbf ;  the  legu  give 
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profnae,  cold,  clammy  perspiration  covers  the  body  ;  the  Bkin  feds 
shivering,  and  the  hair-bulb8  over  it  swell  up  and  harden.  A  convul- 
sive thrill,  with  a  feeling  of  cold,  runs  down  the  body,  from  tlie  nape 
to  the  toe,  coursing  along  the  back  at  intervals  like  a  cold  electric 
wave.  The  face  grows  pale,  and  the  heart  beats  violently,  as  if  it 
would  burst  out  of  the  chest ;  or  else,  perhaps,  it  almost  stops,  pro- 
ducing a  feeling  of  indescribable  distress.  The  pupils  dilate,  the  eyes 
open  wide,  and  the  features  assume  a  repulsive  aspect,  which  has  been 
well  represented  by  the  great  painters.  The  voice  sticks  in  the  throat, 
and  the  victim  of  the  emotion  is  speechless.  These  are  the  manifesta- 
tions of  fear  in  one  of  its  highest  forms.  They  arc  less  evident  in 
moderate  fear,  according  as  it  is  moderate ;  while  the  most  intense 
degree  of  emotion  produces  syncope,  or  arrest  of  the  movements  of 
the  heart. 

The  syncope  is  rarely  prolonged  till  death  ensues  ;  but  well-authen- 
ticated cases  are  on  record  in  which  death  has  resulted  immediately, 
while  simple  syncope  is  quite  frequent.  Most  of  the  physical  effects 
of  fear,  in  fact,  the  pale  face,  the  general  weakness  and  paralysis,  the 
buzzing  in  the  ears,  and  the  vertigos,  are  symptoms  of  syncope  ;  and 
when  they  accompany  sudden  fright  they  are  probably  less  due  di- 
rectly to  the  fright  itself  than  to  the  arrest  of  the  movements  of  the 
heart  which  it  provokes.  This  profound  emotion  of  fear,  with  its 
accompaniment  of  violent  external  phenomena,  is  fatal  and  involun- 
tarj',  and  is  a  reflex  action,  provoked  by  an  irresistible  force,  inde- 
pendent of  onrsclves. 

Besides  the  physical  reflex  actions,  well  known  to  physiologists  and 
often  described,  I  have  defined  a  class  of  psychical  reflex  actions. 
Ordinary  reflex  actions,  like  the  contraction  and  enlargement  of  the 
papil  under  varying  intensities  of  light,  are  dependent  on  the  most 
simple  excitations  and  require  no  intelligence,  comprehension,  or 
mental  elaboration.  Other  reflex  actions  are  of  a  different  character. 
They  are  reflex,  in  that  they  are  involuntary  ;  and  conscious,  in  that  we 
can  give  a  complete  account  of  them  ;  but  they  are  also  psychical,  in 
that  a  considerable  degree  of  intelligence  is  required  for  them  to  occur. 
Take,  for  example,  the  simple  instance  of  the  soldier  who  dodges  when 
be '.hears  a  bullet  whistling  near  him.  The  motion  is  entirely  reflex, 
for  the  poor  fellow  has  dodged  before  he  has  even  thought  of  the  ball 
that  might  hit  him  ;  but  it  is  also  conscious  and  psychicaL  A  number 
of  analogous  actions  might  be  cited  ;  and  if  we  give  the  subject  a  lit- 
tle attention  we  shall  find  that  they  play  an  important  part  in  our  every- 
day life.  The  conscious  moral  emotion  and  the  exterior  movement 
accompanying  it  are  caused  by  a  sensible  excitation  which  in  itself  is 
nothing,  but  is  tr!»nsformed  by  the  mind  so  as  to  become  effective. 
The  whistling  of  a  bullet  as  a  mere  noise  would  not  cause  one  to 
dodge.  It  is  a  noise  which,  in  itself,  is  quite  incapable  of  provoking 
aocb  a  movement.     If,  then,  the  soldier  dodges  so  abruptly,  it  is  be.- 
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canse  the  vbistliag  of  the  bullet  has  a  significance  to  btm.  He  kno 
without  baring  thought  long  about  it,  that  it  is  death  passing  by  hi 
And  before  he  has  performed  any  conscioaa  reasoning  concerning  ' 
effects  of  a  whistling  ballet,  the  association  of  ideas  has  worked  in 
mind  and  determined  his  sadden  movement. 

If,  while  an  athlete  was  performing  his  exercises  on  the  tnpei 
one  of  the  cords  should  break,  the  host  of  spectators  would  be  ot( 
come  by  great  emotion.  Some  of  the  women  would  turn  away  sit 
and  others  would  scream  ;  and  the  bravest  would  shiver  and  turn  pa 
These  phenomena  are  certainly  involuntary  and  reflexive  ;  but  tb 
could  not  exist  without  some  intelligent  comprehension  of  what  h 
taken  place.  The  breaking  of  a  cord  is  not  an  excitant  of  refii 
actions,  and,  if  there  were  uo  man's  life  in  the  case,  the  crowd  wi 
not  feel  them. 

The  lower  animals  are  not  sasceptible  of  having  psychical  rcll( 
emotions,  only  simple  ones  ;  for  they  have  no  knowledge,  and  no  juJj 
ment  respecting  the  nature  of  the  exciting  cause.  Many  of  man's  t 
flex  acts  are  of  similar  character,  as  the  flow  of  tears,  the  reJdenia 
and  the  vigorous  winking  when  one  gets  a  speck  in  his  eye.  Near 
all  the  psychical  reflex  acts  have  as  their  starting  point  an  exoitstil 
of  the  senses.  Such  excitations  can  not  of  themselves  be  compet' 
to  provoke  an  organic  reflex  movement ;  but,  if  they  are  comprehends 
by  an  intelligence,  and  are  accompanied  by  a  notion  of  the  exteri 
phenomenon,  they  can  then  determine  a  reflex  act  which  is  the 
sequence  of  that  notion. 

Thus,  fear,  as  a  psychical  reflex  emotion,  results  doubly  :  first,  in 
phenomenon  of  consciousness,  or  the  fright  felt  by  the  me  ;  and, 
ond,  in  a  scries  of  characteristio  reflex  motive  phenomena.    The  whole 
central  nervous  system  is  disturbed,  and  the  distm''  "■  commui 

cated  to  all  the  motive  and  glandular  apparatus  :  :  <  :irt,  who 

beatings  are  arrested  or  accelerated ;  to  the  muscles,  which  vibnU 
to  the  salivary  glands,  which  cease  to  produce  saliva  ;  to  the  intestiM 
which  contract  with  force;  to  the  vessels  of  the  pallid  face;  to  I 
sudoriferous  glands  ;  to  the  dilating  pupil ;  and  to  the  features,  wbi 
reflect  the  distress  of  the  consciousness. 

M.  Brown-S^quard  has  proved  by  numerous  experiments  that  i 
nervous  system,  when  it  has  been  subjected  to  an  exterior  i><tiinalBtf(! 
may  be  excited  or  paralyzed.  The  emotions  of  fear  arc  likeviMCili 
stimulating  or  paralyzing,  or  inhibitory.  Examplea  of  both  kinds 
effect  are  numerous.  Thus,  wlicn  a  rabbit  is  overtaken  by  a  do^, 
runs  away  immediately,  the  f.ister  the  more  it  is  frightened.  It 
leap  over  wide  ditches,  pass  through  almost  impenetrahle  bed 
strike  against  objects  it  would  ordinarily  avoid,  so  marli  is  its 
precipitated  by  fear.  If  the  dog  pnrsaes  it,  it  leaps  and  bonm 
and  there,  frightened  out  of  its  wits,  but  more  agile  Mtd  flevt  in 
quence  of  its  very  terror.     Another  rabbit,  \>ndfr  nreci<u' 
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circamstances  of  pursuit,  instead  of  fleeing,  remains  still,  for  the  sight 
of  the  dog's  ardent  eyes  has  inspired  in  it  a  fear  of  a  character  that 
will  not  permit  it  to  withdraw  its  gaze.  It  is  nearly  paralyzed,  and  is 
icapable  of  running  away,  and  fear,  instead  of  making  it  run,  pre- 
nts  its  running.  Thus  the  same  emotion  is  translated  by  au  inhibi- 
tiou  in  one  case,  and  by  an  excitation  in  another. 

Very  intense  fear  is  generally  inhibitory,  or  paralyzing  in  its 
effect,  while  a  lighter  fear  works  an  increase  of  strength.  It  is  known 
that  anger  develops  muscular  force  to  an  extraordinary  intensity. 
This  is  still  more  true  of  fear.  A  person  who  is  running  in  fright  will 
leap  over  obstacles  which  he  would  be  wholly  incapable  of  overcoming 
in  bis  normal  condition.  Numerous  experiments  show  that  the  brain 
exercises  an  inhibitory  action  over  the  reflex  movements,  and  that  the 
more  active  that  organ,  the  more  they  are  under  control.  It  is  the 
will  that  exercises  this  power.  Fear,  likewise,  may  be  modified  and 
regulated,  to  a  certain  extent,  by  the  will  ;  and  this  is  one  of  the  most 
curious  and  mysterious  phenomena  in  the  history  of  the  emotion. 

We  have  said  that  psychical  reflex  emotions  do  not  depend  solely 
on  the  exterior  excitation  that  disturbs  the  organism,  but  largely 
upon  the  elaboration  of  that  excitation  by  the  intelligcuce.  The 
whistling  of  the  bullet  that  makes  the  soldier  dodge,  the  roaring  of 
the  lion  which  makes  the  dog  tremble,  the  smell  of  the  elephant  which 
terrifies  the  horse,  are  in  themselves  indifferent  excitations.  They 
have  power  over  the  emotions  only  when  they  fall  upon  an  intelligent 
organism  which  comprehends,  with  more  or  less  of  knowledge,  what 
they  mean.  Hence  the  intensity  of  the  fear  does  not  depend  upon  the 
excitation  itself,  but  upon  the  response  of  the  organism  to  it.  It  de- 
pends upon  our  individual  excitability,  which  is  variable.  Some  men 
are  naturally  brave,  others  are  naturally  timid.  Children  are  gener- 
ally timid,  women  not  so  brave  as  men,  and  nervous  persons  less  brave 
than  phlegmatic  ones.     There  are  also  bold  and  timid  animals. 

It  is  probably  wrong  to  use,  in  distinguishing  between  individuals, 
the  terms  bravery  and  timidity.  A  nervous,  timorous,  and  impres- 
sionable person  may  be  extremely  brave.  He  may,  besides,  be  all  the 
more  deserving  for  that  ;  but  his  temperament  makes  it  easy  to  startle 
him  ;  and  it  is  hard  to  find  a  word  to  express  his  exact  character.  An 
extremely  nervous  woman  may  be  capable  of  performing  deeds  of 
extraordinary  braverj'  ;  but  that  does  not  prevent  her  suffering  from 
fear.  It  is  necessary,  then,  to  distinguish  between  the  emotion,  of 
which  we  arc  not  masters,  and  the  acts  which  it  commands.  There 
are  two  elements  in  fear :  the  sensational  element,  or  the  emotion 
provoked  in  the  consciousness  ;  and  the  active  clement,  or  the  series  of 
acts  wliich  it  induces.  But  in  these  acts  it  is  necessary  to  distinguish 
between  real  actions  performed  by  ourselves,  and  organic,  visceral, 
and  involuntary  motions.  The  famous  saying  attributed  to  Turonne 
expresses  a  profound   psychological   truth  bearing  upon  this  point. 
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AVlien  the  battle  had  1>egan  and  the  ballets  and  nfaot,  rattling  aboi 
him,  made  him  tremble,  he  remarked  to  himself  :  "  Yuu  are  tremblinj 
carcass  of  mine  ;  you  would  tremble  more  if  you  knew  where  I  wi 
going  to  take  you  ! " 

lufact,  the  feeling  of  fear  can  not  be  subdued.  It  is  an  irreaist 
ble  emotion  that  depends  upon  our  organization,  and  one  which 
the  most  logical  reasonings  can  not  change.  Nothing  is  more  tru 
than  the  common  saying  that  fear  docs  not  reason  ;  and  it  is  remarl 
able  how  little  cfllcacy  intelligence  and  its  efforts  have  to  arret 
its  effects.  I  know  a  highly  intelligent  person,  with  a  strong 
clear  mind,  who  believes  he  would  be  lost  if  be  had  to  go  into 
boat.  Yet  the  sea  is  smooth,  the  course  is  short,  and  the  boat  stancb 
Excellent  reasoning,  but  it  does  not  take  bold  of  him.  Ills  emotion 
stronger  than  all  the  arguments  you  can  invent,  however  irreproach 
able  they  may  be,  and  no  matter  how  fully  the  poltroon  may  recog 
nize  their  force.  How  many  children  there  are  who  do  not  dare  1 
cross  in  the  night  the  garden  where  they  have  played  all  day,  whci 
they  know  there  is  no  danger,  and  where  they  will  not  lose  sight  k 
the  lights  in  the  house  I 

An  instance  out  of  my  own  experience  will  go  to  show  how  fei 
does  not  reason.  About  ten  years  ago,  when  I  was  in  Baden,  near  th 
Black  Forest,  I  was  in  the  habit  of  walking  alone  in  the  evening  ti 
late  in  the  night.  The  security  was  absolute,  and  I  knew  ' 
that  there  was  no  danger ;  and,  as  long  as  I  was  in  the  opi ' 
on  the  road,  I  felt  nothing  that  resembled  fear.  But  to  go  into  th 
forest,  where  it  was  so  dark  that  one  could  hardly  see  two  steps  ahea< 
was  another  thing.  I  entered  resolutely,  and  went  in  for  some  twent 
p.ice8  ;  but,  in  spite  of  myself,  the  deeper  I  plunged  into  the  darkni 
the  more  a  fear  gained  possession  of  me  which  was  quite  incomprt 
hensible.  I  tried  in  vain  to  overcome  the  unreasonable  feeling,  and 
may  have  walked  on  in  this  way  for  about  a  quarter  of  an  hour.  Ui 
there  was  nothing  pleasant  about  the  walk,  and  I  could  not  help  fee 
ing  relieved  when  I  saw  the  light  of  the  sky  through  a  gap  io  tb 
trees,  and  it  required  a  strong  effort  of  the  will  to  keep  from  pressin 
toward  it.  My  fear  was  wholly  without  cause.  I  knew  it,  and  T«l 
felt  it  as  strongly  as  if  It  had  been  rationaL  Some  time  after  tin 
adventure,  I  was  traveling  at  night,  alone  with  a  guide  in  whom  I  bi 
no  confidence,  in  the  mountains  of  Leb.anon.  The  danger  tb«r«  w; 
certainly  much  greater  than  around  Baden,  but  I  felt  no  fear. 

The  only  effective  means  of  obtaining  the  mastery  over  fear  is  \ 
habit.  It  is  with  the  moral  emotions  as  with  mosonlar  exercise.  T 
become  a  good  walker  one  must  be  tr.iined  to  it,  by  accustoming  bi 
self  to  greater  and  greater  efforts  every  day  till  he  arrives  at  the  fa 
extent  of  his  powers.  Habit  has  such  an  effect  a{>on  fe«r  that  mU 
ing  that  is  usual  to  us  can  m.-ike  us  afraid.     II'  '      '       uencyaa 

ease  of  what  is  called  professional  courage.     11'  ■onr     ' 
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not  real  courage  ;  it  is  habit.  The  sailor  on  the  tera pest-driven  ship  ; 
the  doctor,  the  sister  of  charity,  aDd  the  attendant  in  a  pest  or  cholera 
hospital ;  the  chemist  and  physiologist  surrounded  by  infections,  ex- 
plosives, and  poisons ;  the  aeronaut  ;  the  roofer,  and  the  bnll-iighter, 
do  not  exhibit  the  test  of  bravery.  They  are  not  afraid.  The  pre- 
Bcntitncnt  of  an  unknown  danger,  which  is  the  foundation  of  all  fear, 
does  not  exist  for  them.  Operatives  who  work  in  factories  of  pow- 
der or  dynamite  are  sometimes  so  imprudent  and  so  little  .sfraid  of  a 

anger  which  they  are  perfectly  well  acquainted  with,  but  to  which 
they  are  habituated,  that  it  has  become  necessary  to  protect  thorn 
against  themselves,  and  to  take  rigorous  measures  to  keep  them  from 
smoking  and  from  using  fire  near  the  powder.  Real  courage,  as  dis- 
tinguished from  professional  courage,  is  the  fearless  confronting  of  a 
danger  of  which  we  recognize  the  importance  and  which  we  ore  not 
accustomed  to. 

Nothing  is  more  variable  than  fear.  It  depends  upon  the  individ- 
uality, or,  rather,  upon  the  excitability  of  each  individual.  Every 
one  has  his  peculiar  quality  of  excitability,  which  depends  upon  his 
physiological  and  moral  condition,  and  is  not  the  same  for  the  dif- 
ferent excitations.  I  believe  that  every  man  is  more  or  less  sus- 
ceptible to  fright ;  but  that  fear  is  caused  among  different  persons 
by  different  motives.  One  is  afraid  of  poisons,  another  of  boats  ; 
one  of  bridges  and  mountains,  another  of  snakes  ;  another  of  dark- 
ness or  of  thunder  ;  and  each  one  can  find  among  the  excitations 
that  strike  upon  his  senses  the  one  which  will  be  most  apt  to  pro- 
voke in  him  fear.  The  excitability  of  each  person  is  also  variable 
according  to  the  time  of  day,  or  to  his  condition  in  health  or  dis- 
ease. The  thoughts  do  not  follow  the  same  course  in  a  person  who 
is  hungry  and  in  one  who  has  just  dined.  A  convalescent,  debili- 
tated by  a  protracted  nervous  affection,  would  doubtless  be  more 
accessible  to  fear  than  if  he  were  robust,  well,  and  just  rising  from 
the  table.  Attention  and  the  imagination  enormously  augment  the 
intensity  of  the  emotion.  In  fact,  for  all  psychical  reflex  phenomena 
the  excitement  is  nothing  in  itself  ;  the  reaction  of  the  organism  does 
all.  The  visual  or  auditive  image  which  strikes  our  senses  is  nothing, 
so  long  as  it  is  not  transformed  and  elaborated  by  the  intelligence  in 

oh  a  way  as  to  become  at  last  a  frightful  image.    A  child  walking 

the  road  at  night  sees  a  white  cloth  swinging  in  the  air  ;  he  imme- 

iately  imagines  it  a  ghost  in  pursuit  of  him,  and  runs  away  terrified. 

is  imagination  has  done  it  all,  and  if  it  had  not  amplified  and  im- 
measurably magnified  the  real  image  he  would  not  have  been  afraid. 
Perhaps  we  ought  all  to  be  more  modest  than  we  have  been  in  the 
habit  of  being  respecting  this  matter  of  bravery,  and  to  acknowledge 
that  to  be  bold  is  often  simply  to  lack  imagination. 

In  some  cases  the  imagination  is  blended  with  attention.    To  pay 

;tention  to  an  image  is,  by  the  fact  itself,  to  aggrandize  it  and  make 


it  important,  to  give  it  relief,  Tividoess,  and  force.     Suppose  ooe  p( 
son  should  warn  another  that  he  is  going  to  prick  him  with  a  pin  al 
particular  point  in  the  skin.     For  some  minutes  that  piu-prick  w 
have  a  menacing  presence.     All  the  force  of  the  victim's  attentl 
will  be  borne  upun  it,  though  it  is  really  inoffensive,  and  the  thong 
will  finally  become  almost  painful.     If  the  same  prick  had  sorpria 
him  without  his  having  had  time  to  think  about  it  and  cuncenirall 
attention  upon  the  insignificant  wound,  it  would  probably  have  pam 
off  unnoticed.   But  by  virtue  of  attention  it  has  become  a  great  matti 
So  we  may  prepare  for  something  we  dread,  and  the  long  preparati( 
will  contribute  to  double  our  fear  of  it     Thus  attention   is,  as  V4 
as  imagination,  an  excitatory  force,  and  may  render  extremely  sensitil 
to  fear  persons  who,  without  it,  might  have  been  bold  to  insolence, 
is  true  that  attention  is  voluntary  to  a  certain  point.     We  may,  it 
said,  turn  away  our  thoughts  to  some  other  subject.     But  attenti< 
can  bo  commanded  only  when  indifferent  matters  are  in  questiofl 
Violent  imaginings  and  strong  emotions  command  it  and  are  not  com- 
manded by  it.     Thus,  from  whatever  side  we  regard  the  problem, 
shall  find  that  fear,  whether  as  a  sensation  or  as  a  conscious  emoti 
is  dependent  on  our  individual  excitability  and  is  quite  independi 
of  the  will.     Yet  the  will  may  intervene  ;  but,  however  powerful 
may  suppose  it  to  be,  it  has  no  effect  on  our  feelings,  but  only  on  ( 
acts. 

The  soldier  who  liears  the  bullets  whistling  around  him  can  i 
control  his  emotion,  which  is  legitimate  ;  but,  by  an  effort  of  the 
he  can  keep  from  running  away  and  continue  to  march  on.     Perba 
a  still  stronger  effort  of  the  will  would  be  required  to  arrest 
psychical  reflex  movement  of  dodging,  but  that  is  also  possible.    T| 
will  is,  therefore,  equivalent  to  a  power  of  inhibition.     The  power 
variable  among  different  persons,  and  this  variability  occasions  t 
different  degrees  of  courage. 

We  have  here,  apparently,  an  antagonism  between  two  com 
forces  :  on  one  side  is  the  emotion,  which  incites  to  certain  acta  i 
the  other  side  is  the  will,  or  inhibitory  power,  which  preve 
acts.     It  seems  that  when  wc  are  stirred  by  an  emotion  it  cao 
opposed  by  an  inverse  emotion.     The  soldier  in  battle  ia  si 
against  his  fear  by  the  honor  of  the  flag,  the  sense  of  personal  dignJ 
the  presence  of  his  chiefs  and  comrades,  ideas  of  duly  and  discipU 
fear  of  chastisement,  love  of  country,  the  hope  of  reward,  and 
strong  motives.     But  the  soldier's  will  and  the  factors  that 
it  have  no  control  over  his  organic  movements.     Though  be 
sist  the  inclination  to  run  away  and  to  dodge,  he  can  not  hind 
self  from  trembling  and  growing  pale,  or  prevent  the  violent 
ings  of  his  heart  and  the  cold  sweat.    It  would  theTcforo  be  nnjitit 
reproach  a  person  who  has  passed  through  a  great  dangvr  for 
become  pallid  and  quaked.    Tnrcnne  qnakod,  and  be  was  not  a 
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There  are,  then,  two  kinds  of  bravery — that  of  the  person  who 

not  suffer  from  fear,  which  is  easy  and  of  little  merit,  and  the 

iravery  of  a  person  who  overcomes  hia  fear.     Sucli  a  person,  in  my 

opinion,  is  more  courageous  than  any  other  ;  but,  though  1  have  great 

respect  for  him,  I  should  put  but  little  confidence  in  him,  for  hia  heroic 

effort  may  be  overcome  at  any  time,  and  virtue,  beautiful  aa  it  is,  is 

Kss  solid  than  absence  of  emotion. 
He  who  is  overcome  by  fear  and  runs  away  with  all  his  might  is 
irtainly  not  brave,  and  is  not  entitled  to  any  eulogy  ;  but  we  should 
J  indulgent  to  him.  Who  knows  whether,  with  a  few  words  of  en- 
•uragement  or  enthusiasm,  or  by  becoming  accustomed  to  danger,  he 
might  not  have  been  able  to  conquer  his  innate  sensibility  ?  Doubt- 
less the  bravest  also  have  their  moments  of  failure ;  even  if  they  have 
not  yet  had  them,  the  time  may  come  when,  surprised  by  a  violent, 
sudden,  and  irresistible  emotion,  they  will  not  be  strong  enough  to 
triumph  over  themselves. 

We  begin  the  inquiry  into  the  function  of  fear  in  the  animal  econ- 
omy with  the  assertion  that  none  of  the  natural  feelings  are  for  noth- 
ing.   Whatever  theory  of  the  origin  of  beings  we  adopt,  we  are  always 
forced  to  recognize  that  everything  within  us  serves  some  end.     Fear 
10W8  us  where  danger  lies,  creates  aversion  to  that  danger,  and  forces 
to  flee  from  it,  and  is,  therefore,  a  protective  instinct.     We  need  to 
protected.     If  we  had  only  our  intelligence  to  inform  ns  of  danger, 
tfe  should  be  very  frequently  in  peril,  and  our  existence  would  be 
greatly  abbreviated.     Nature  seems  to  have  a  g^eat  distrust  of  in- 
lligence,  and  to  have  given  it  an  insignificant  part  in  our  sclf-proteo- 
on.     Emotion  comes  in  first,  and  intelligence  afterward.     Wounds 
that  make  blood  flow  are  dangerous  to  the  organism  ;  but,  if  we  had 
to  be  convinced  of  the  danger  from  this  source  to  save  ourselves  from 
it,  men  would  long  ago  have  disappeared  from  the  earth.     Nature  has 
taken  the  simpler  way  of  endowing  as  with  such  sensitiveness  to  pain 
that  we  avoid  being  wounded,  not  because  the  wound  lets  the  blood 
flow,  but  for  the  more  evident  reason  that  it  hurts  ua.     So  we  avoid 
exposing  ourselves  to  danger,  not  because  it  is  danger,  but  because  we 
are  afraid. 

Of  the  two  elements  in  fear,  the  internal  emotion,  of  which  the 
consciousness  takes  cognizance,  and  the  reflex  action,  all  beings  have 
the  reflex  element ;  but  the  emotion,  so  far  as  we  can  perceive,  does 
not  appear  to  be  equally  present  in  all.  Apparently,  it  is  more  pow- 
erful the  more  intelligence  is  developed  ;  and  inferior,  unintelligent 
beingfs,  feel  neither  pain  nor  fear  with  as  ranch  force  as  man.  In 
passing  from  the  brute  to  m.in,  fear  is  transformed  and  generalized. 
With  the  animal  it  is  instinctive,  answering  to  no  idea.  The  hen  is 
afraid  of  the  fox,  without  knowing  that  the  fox  may  eat  it ;  the  gud- 
geon of  the  pike,  without  ttiinking  of  its  voracity.  The  horse  shica 
at  thp  «innnd  of  thunder,  witliout  knowing  that  lightning  can  kill  him. 
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They  are  afraid  without  knowing  why,  perhaps  even  without  knowin 
that  they  are  afraid,  while  man,  with  his  highly  developed  consciou 
ncss,  has  a  perfect  knowledge  of  his  fear.  Both  man  and  the  bru 
have  in  the  same  degree  love  of  life,  dixlike  of  death,  and  fear  in  tl 
face  of  danger.  But  the  notion  in  the  animal  is  so  vague  aud  indi 
tinct  that  it  hardly  exists  ;  it  is  translated  by  acts  the  significance  < 
which  escapes  the  actor  himself,  while  in  man  the  same  idea  becomi 
precise,  reasoned  out,  and  conscious.  What  we  call  the  instinct  f( 
self-preservation  is  only  one  of  the  forms  of  fear.  A  violent  and  ii 
sistible  emotion  takes  possession  of  our  whole  being  when  wo  perccif 
ourselves  in  the  face  of  death,  and  is  the  manifestation  of  a  loi 
of  life  and  dread  of  death  that  every  man  bears  within  himscl 
It  requires  real  courage  to  do  violence  to  this  general  and  dee 
instinct. 

We  have,  therefore,  the  following  progression  :  The  animal,  by 
simple  reflex  movement,  reacts  to  excitations  that  threaten  itsJtf| 
and  this  reflex  movement  is  admirably  adapted  to  the  necc8siti4^^| 
its  existence. 

Next  the  reflex  movement  becomes  more  and  more  complicatc< 
into  a  movement  of  the  whole — with  flight,  outcry,  and  tremor. 

Then,  as  the  animal  becomes  more  and  more  intelligent,  emotioi 
accompanies  the  action,  till  the  animal  not  only  responds  to  the  mei 
acing  excitations  by  a  movement  of  flight,  but  has  also  s  conscioa 
feeling  of  fear. 

Finally,  a  superior  degree  of  perfection  appears  in  man.     Besidi 
the  act  and  the  emotion,  intelligence  is  displayed,  and  iho  man  com 
prebends  why  he  is  afraid. 

The  study  of  the  reactions  of  the  animal  shows  to  what  point 
the  instinctive  movements  provoked  by  fright  are  exactly  C' 
to  the  necessity  of  living,  which  Nature  imposes  upon  each  rjt 
dren.  When  a  danger  comes  which  it  is  necessary  to  escape,  erer] 
animal  has  two  means  of  deliverance.  It  can  flee  precipitately,  or  i 
can  hide  and  keep  still.  I  believe  that  the  paralyzing  and  etupefyb; 
action  of  fear,  which  is  manifested  in  man  as  well  us  in  the  animal^ 
is  a  salutary  instinct,  which  is  probably  transmitted  from  the  ani" 
mal  to  man,  and  which,  if  it  is  not  useful  to  man,  is  evidently  quiti 
BO  to  the  animal.  The  reaction  of  immobility  is  so  complete  withi 
some  animals  as  to  simulate  death.  Tbert  are  various  insects  which^ 
when  they  are  touched,  feign  to  be  dead.  Every  animal  has  iul 
special  kind  of  reaction.  The  butterfly  flutters  in  cui  '  ' 
the  turtle  withdraws  into  its  shell ;  the  bee,  8urp^i^.  , 

stings  him ;  the  cuttle-fish  empties  its  ink-bag  ;  the  hedgehog 
himself  up  into  a  ball ;  other  animals  utter  piercing  erica, 
all  reactions  that  represent  diflFerent  means  of  di^fenne. 

In  studying  the  causes  of  fear,  it  is  well  '  ti 

and  reasoned  causes.     When  we  know  that  <  'H  r 


^^ 


A  PSTCHOLOaiCAL  STUDY  OF  FEAR. 

is  easily  explained  as  the  resnlt  of  tbe  knowledge.  A  man  who 
bound  to  tbe  mouth  of  a  cannon  experiences  a  very  strong  fear  ;  but, 
though  legitimate,  it  is  not  a  natural  fear  in  tbe  zoological  sense  of 
the  word,  lie  is  in  fear  because  he  knows  that  bis  life  is  in  danger  ; 
but  this  is  a  thought-out  fear,  reasoned  and  intelligent.  Man's  rational 
fears  are  tbe  fear  of  death,  tbe  fear  of  pain,  and  the  dread  of  disesteem. 
To  tbe  fear  of  death  are  ultimately  referable  all  emotions  of  fear, 
whether  conscious  or  not.  Pain  is  a  motive  for  dread  even  when  it  is 
not  mortal,  as,  for  example,  in  the  case  of  a  patient  who  is  awaiting 
a  surgical  operation.  A  more  curious  kind  of  rational  fear  is  tbe  fear 
of  disesteem,  which  is  felt  by  the  orator  about  to  make  bis  address,  or 
e  actor  of  any  kind  to  perform  his  part  before  the  public.  It  can 
assimilated,  I  think,  to  the  dread  that  is  felt  by  tbe  patient  about 
to  undergo  an  operation,  but  is  aggravated  by  the  circumstance  that, 
while  the  patient  has  only  to  be  passive,  tbe  actor  knows  that  the 
judgment  of  his  audience  will  depend  on  himself.  In  a  mUder  form, 
it  is  timidity,  such  as  is  shown  by  young  people  still  unused  to  so- 
ciety. We  shall  not  enter  into  the  psychological  history  of  these 
moral  fears,  interesting  as  it  might  be.  Nor  shall  we  dwell  upon  the 
terror  which  is  determined  by  tbe  thought  of  danger  and  threatened 
death,  for  those  feelings  do  not  explain  tbe  origin  of  fear.  Only  the 
unthougbt  fears  can  aid  in  that  research. 

There  is  a  peculiar  feeling,  which  does  not  seem  identical  with 
fear,  though  it  is  of  tbe  same  character,  which  may  be  described  as 
the  vertigo  of  height.  It  is  brought  on  by  the  view  of  a  great  depth. 
There  is  nothing  rational  in  it,  for  there  is  no  more  danger  of  falling 
from  a  great  heiglit  than  from  a  slight  elevation  ;  and  a  slight  bar- 
rier, even  too  slight  to  afford  any  real  protection,  is  often  sufficient 
to  remove  it.  But  it  serves  a  protective  purpose,  in  guarding  ns 
against  the  perils  of  elevated  places.  It  is  an  excellent  example  of 
the  psychical  reflex  affection,  embodying  all  of  its  conditions  of  being 
voluntary,  conscious,  dependent  on  the  sense  of  sight,  and  variable 
ith  different  persons ;  and  it  is  easily  modifiable  by  education  and 
abit. 

The  emotion  excited  by  a  sudden,  violent  noise  is  analogous  to 
fear.  It  might  be  described  simply  as  a  rudiment  of  fear  ;  a  physic- 
al disturbance,  or  a  visceral  emotion,  producing  a  momentary  re- 
sponse in  tbe  mind.  ISIany  persons,  for  instance,  are  afraid  of  tbe 
sound  of  thunder.  The  noise  of  tbe  storm  tends  to  heighten  the 
effect ;  and  it  is  likewise  observable  in  animals  which,  in  tropical 
countrios,  show  great  distress  during  earthquakes  and  storms,  and 
are  also  peculiarly  sensitive  to  strident  noises. 

A  loud  noise^  even  when  it  is  not  nnexpected,  always  causes  a  kind 
of  surprise,  which  is  manifested  by  winking  and  a  general  thrill,  with 
palpitation  of  the  heart.  During  the  exposition  of  1878  I  watched  the 
luovements  of  parties  of  visitors  who  stopped  to  obsorvo  the  operation 
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of  a  pile-driver  which  thumped  down  every  two  or  three  rnioatcs  up' 
ft  post.  The  bystanders  would  shut  their  eyes  at  every  crash  of  tb 
xnachtne,  and  I  was  not  any  more  able  than  they  were  to  keep  froi 
doisg  80. 

Three  other  conditions  favorable  to  the  excitation  of  fear  are  tboi 
of  the  unknown,  of  darkness,  and  of  solitude.  The  fear  of  the  nt 
known  has  been  named  miaoneitm,  fua-oi,  dislike  ;  vuk,  new)  ;  or,  to  ui 
a  more  familiar  etymology,  neophobia.  It  is  best  exemplified  i 
children  and  savages  ;  for  in  mature  man  ose  and  reason  have,  an 
rule,  intervened  to  correct  the  instinctive  feeling.     An  infant  '  ' 

always  afraid  at  the  first  Bight  of  a  strange  animnl,  even  thin  . 
not  very  large,  but  may  soon  become  accustomed  to  its  presenco.  'I 
savages  also,  whose  intelligence  is  of  an  infantine  grade,  everyUun 
that  does  not  enter  into  the  line  of  daily  objects  is  the  subject  of  fea 
when  it  is  imposing  in  sisc  and  vigorous  in  movement,  or  of  simpl 
amazement  when  it  is  small  and  appears  inoffensive.  Higher  mind 
instead  of  shunning  novelty,  seek  it  eagerly.  In  the  student,  curiosit 
takes  the  place  of  neophobix  But  that  curiosity  implies  a  deg^^H 
courage  ;  for  every  unknown  thing  supposes  a  possible  dangei^l 
real  complete  security  exists  only  in  the  face  of  objects  the  innocem 
of  which  we  have  tested.  We  are  thus  brought  back  by  a  rather  M 
tuous  way  to  what  we  have  already  said  of  habit,  exercise,  and  profe 
sional  courage. 

Animals  that  are  used  to  see  man  frequently  cease  to  fear  hi«ja|| 
ence.  Domestic  animals  have  no  such  fear  of  man  as  wild  ai^| 
show.  Animals  also  which  have  never  been  hunted  show  n<^| 
when  a  person  comes  among  them.  The  most  cowardly  animuHl 
those  which  have  been  most  actively  pursued.  The  charactrr  of  htm 
wild  and  easily  frightened  seems  to  be  one  that  is  ti  '  >il>lc  to  Hi 

Bccndants.     Since  there  is  no  reason  for  fe.ir  exibi  .-i  thcni 

nothing  threatening,  the  emotion  in  animals  can  bo  explained  oflU 
the  fact  that  for  scries  of  generations  they  have  been  obliged  tnl 
tain  themselves  by  flight  against  aggressors  upon  them.  Ncophobil 
therefore,  should  be  met  among  those  animals  which  have  expcii^H 
dangers,  or  whose  ancestors  have  experienced  dangers.  It  du<i^W 
have  to  bo  shown  that  nearly  all  animals  come  under  these  cond 
tions.  The  more  unknown  the  unknown,  the  greater  is  the  fear  ;  an 
the  fear  of  what  are  supposed  to  be  supernatural  phenomena  i^,  wfajd 
it  exists,  extremely  great.  H 

The  effect  of  darkness  in  increasing  or  creating  fear  ix  exp]^H 
by  reference  to  the  unknown  as  a  principal  cause  of  the  eia^H 
Darkness  is,  in  fact,  the  unknown.  Light  is  the  one  of  all  the  wiM^^| 
tells  us  most  clearly  what  is  around  us  ;  and  when  it  can  not  pcnH 
its  part  we  are  of  necessity  anquiet  and  troubled.  A  man  traveiil 
in  the  open  field  in  the  full  light  of  day  sees  everything  aroonAflri 
and  goes  on  boldly  in  the  knowledge  th.it  no  cncmv  cm  otctM^M 
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Ticw.  But  if  he  is  in  a  thick  forest  in  the  darkness  of  night,  he 
imagines  vaguely  and  without  acknowledging  it  that  the  gravest  of 
dangers  may  be  awaiting  him  a  step  or  two  farther  on.  He  may  not 
think  of  particular  dangers,  but  he  is  simply  suffering  from  a  cause- 
less obscure  fear  that  can  not  be  justified.  The  darkness  prevents 
him  from  seeing  and  distinguishing  anything,  and  the  mass  of  shade 
around  him  conceals  the  unknown,  that  is,  possible  danger  or  some- 
thing frightful.  Children  and  nervous  women,  being  of  a  more  excit- 
able nature,  are  more  sensitive  to  this  influence  than  men,  who  are 
more  able  to  check  their  emotions  by  reasoning.  But  I  believe  that 
DO  one  can  withdraw  himself  completely  from  it.  This  fear  is  also 
common  to  animals.  All  horsemen  know  that  their  horses  are  easily 
frightened  during  the  night,  especially  when  they  are  traveling  on  a 
road  that  is  new  to  them. 

Another  condition,  which  contributes  greatly  to  augment  fear,  is 
solitude.  It  is  an  abnormal  condition.  Man  is  before  everything  a 
social  animal,  and  he  can  not  effectively  protect  himself  unless  he  is 
sustained  by  some  of  his  fellows.  Hence  that  need  of  society  under 
which  a  danger  shared  is  confronted  cheerfully  and  resolutely,  while  a 
danger  to  which  one  is  exposed  alone  is  often  intolerable.  This  is  the 
fact  aside  from  the  influence  of  self-respect  and  false  shame,  which, 
however,  do  not  fail  to  play  a  part  in  the  matter.  We  frequently  check 
the  manifestations  of  fear  so  that  no  one  may  witness  our  cowardice. 
Perhaps  none  of  us  would  be  brave  if  we  were  not  seen  by  anybody. 
On  the  word  of  all  men  who  have  encountered  real  dangers,  solitary 
courage  is  the  hardest  and  rarest.  Fear  is  augmented  in  solitude,  by 
the  thought  that  we  are  not  protected  by  any  one.  Unless  we  have 
extreme  confidence  in  ourselves,  the  feeling  of  helplessness  under  such 
circumstances  becomes  insupportable,  and  this  without  regard  to 
whether  our  fear  is  justified  or  not.  The  company  of  any  one,  even 
of  an  infant  or  an  infirm  person,  is  enough  to  reassure  us.  The  most 
manifest  sign  of  solitude  is  silence.  A  man  must  be  really  brave  to 
resist  the  triple  trial  of  the  unknown,  darkness,  and  solitude  with 
silence.  Let  a  familiar  sound — the  song  of  a  bird,  the  striking  of  a 
clock,  the  noi.se  of  the  sea  or  the  wind,  the  rolling  of  a  carriage,  or  a 
human  voice — be  heard  in  this  solitude,  and  what  a  relief  ! 

If  we  now  look  at  the  symptoms  and  causes  of  fear  as  a  whole,  we 
shall  be  able  more  clearly  to  understand  the  simple  law  that  connects 
all  the  facta.  All  living  beings  are  organized  to  live,  and  all  their 
emotions  and  actions  are  conformable  to  this  great  purpose.  Hence 
we  have  protective  emotions  or  reflex  phenomena,  which  cause  ns  to 
flee  from  danger  without  intelligence  and  consciousness  having  to  in- 
tervene, of  which  fear  is  one. 

Man,  whose  intelligence  can  reach  the  causes  and  the  laws  of  phe- 
nomena, knows  that  ho  must  live,  and  the  love  of  life  is  so  solidly 
planted  within  him,  that  all  that  offend  life — pain  and  death — offer 
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motives  for  fear.     If  a  person  is  afrud,  it  is  becaiue  the  imagw 
pain  and  death  are  before  him. 

Fear  is,  therefore,  on  final  analysis,  a  protection  against  deal 
But  salutary  aa  it  is,  and  inspired  by  nature,  the  feeling  is  one  tl 
must  be  energetically  contended  against,  because  it  is  an  emotion 
the  lower  class  which  it  is  necessary  to  try  to  dominate  and  make  st 
missive  to  the  moral  conditions  of  our  existence.  We  should  try 
conquer  ourselves,  and  replace  the  notions  of  terror  by  the  higher  id< 
which  will  perhaps  triumph  over  fear,  of  solf-forgetfnlness,  abne{ 
tion,  duty.  These  ideas  will  certainly  not  be  vrithout  use  ;  but  a 
effective  means,  perhaps,  though  a  more  humble  one,  is  to  habitw 
one's  self  to  danger,  and  look  in  the  face  as  often  as  possible,  but  wil 
out  bravado  and  without  anxiety,  the  figure  of  the  death  which  awa 
us  all. — Tranglated for  the  Popular  Science  MotUldy  from  the  JieVi 
des  Deux  Mondet. 


SOME  PECULIAR  HABITS  OF  THE  CRAY-FISH- 

bt  c.  f.  holder. 

Fr  hardly  any  other  order  of  animals  do  we  find  snch  a  diversity 
habits  as  among  the  crustaceans,  that  include  the  crabs,  lobstd 
shrimps,  etc.  Some  are  of  the  sea,  others  of  the  land,  and  others 
either ;  in  fact,  there  seems  to  be  no  condition  in  life  tlioy  do  : 
share.  They  are  found  in  the  deep  sea,  and  floating  on  the  surfat 
in  the  Gulf  Stream.  Some  are  luminous,  others  transparent,  or  ha' 
the  faculty  of  changing  color.  Certain  species  live  in  caves,  findin 
their  homes  in  subterranean  streams.  Others,  again,  are  found  in  hi 
springs  or  in  the  icy  sludge  of  the  Arctic  Ocean,  while  in  the  soath 
Antarctic  region  we  have  a  group  that  are  attached  to  the  wingi 
birds,  thus  leading  a  roving,  migratory  life.  From  this  hasty 
at  the  possibilities  of  "  crab-life,"  wo  may  expect  almost  anythi 
not  be  surprised. 

Some  weeks  ago  I  left  Chicago  for  a  short  trip  on  the  North 
Railroad  up  into  Northern  Illinois.     The  trains  do  not  make  pi 
larly  fast  time,  allowing  the  tourist  an  opportunity  to  obtain  a  m< 
than  casual  glance  as  they  move  along.     In  obser^-ing  the  t:  '  ^ 
farms  in  this  region,  I  was  struck  with  one  peculiarity  not  !>i. 
East.     In  almost  every  small  valley,  especially  where  there  ap] 
to  be  a  stream,  the  ground  was  raised  in  mounds  from  eight  to 
inches  high,  and  from  six  to  twelve  inches  in  diameter, 
they  wore  flat  on  top,  and  in  almost  every  case  were 
entire  surface.    A  few  of  these  would  not  hare  attracted 
tention  ;  bat,  as  we  proceeded  north,  they  grew  more  frequent, 
finally  patches  were  seen,  several  acres  in  extent,  cr       '  -  '        .v 
by  the  curious  mounds.    Later  on  I  took  occasion  t> 
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localities,  and  found  the  prairie  completely  covered  with  them  for 
acres.  The  majority  were  along  the  sides  of  a  sluggish  brook  that 
held  water  scarcely  an  inch  deep,  and  from  here  they  extended  away 
np  the  slope,  so  that  the  most  distant  heaps  were  perhaps  two  hun- 
dred feet  away  from  the  stream  ;  and,  in  some  cases  observed  in  other 
localities,  no  stream  or  brook  could  be  found,  a  low,  damp  spot  being 
the  center  from  which  the  mounds  seemed  to  radiate  or  branch.  So 
vaat  were  the  numbers  of  heaps  that  I  could  walk  for  a  long  distance 
by  merely  stepping  from  one  to  another,  and  not  unfrequently  they 
were  in  such  close  proximity  that  walking  was  difRcnlt :  a  horse  in 
passing  over  the  field  presented  a  curious  appearance,  evidently  find- 
ing it  hard  work  ;  and  a  carriage  would  have  been  wrenched  to  pieces 
or  badly  strained  in  a  short  time.  The  makers  of  these  mounds  or 
heaps  were  discovered  by  digging,  and  proved  to  be  a  genus  of  the 
common  fresh-water  cray-fish  ;  and,  though  I  was  familiar  with  their 
mound-building  habits,  their  location  so  far  from  streams  was  entirely 
new,  and  shows  that  the  little  creatures  are  better  adapted  to  a  semi- 
amphibious  life  than  many  of  their  allies  that  are  considered  true  water- 
livers. 

In  making  inquiries  and  investigations  into  their  habits,  I  found 
that  they  diflfered  from  our  species  of  the  East  in  certainly,  at  times, 
not  requiring  water.  In  other  words,  they  passed  a  certain  portion  of 
the  time  out  of  the  water,  and  occasionally  they  would  retreat  from  it ; 
and  when  floods  came  they  would  leave  what  would  be  n.iturally  con- 
sidered their  native  element  entirely  and  take  to  dry  land. 

In  a  small  river  that  flows  through  the  prairie  north  of  Freeport, 
Illinois,  I  found  great  numbers  of  cray-fish  close  in  shore,  nearly  every 
stone  concealing  one  or  more  that  were  well  protected  by  their  almost 
exact  resemblance  to  the  bottom  in  color.  Four  or  five  feet  above  the 
level  of  the  water  were  numerous  heaps  formed  in  the  black  clay  mud, 
and  almost  every  one  of  these  contained  a  cray-fish  that  was  living  in 
water  that  must  have  come  from  above,  as  the  holes  had  no  connection 
with  the  river  below.  Generally  I  found  the  little  animal  out  of  water, 
just  within  the  hole,  and  upon  being  alarmed  it  would  drop  down.  In- 
vestigation with  a  stick  would  show  that  there  were  several  inches  of 
muddy  water  in  the  bottom.  The  inmates,  having  no  loop-hole  for 
escape,  were  quite  savage,  biting  at  the  intruding  stick  with  their 
powerful  claws,  and  allowing  themselves  to  be  almost  lifted  from  the 
mound. 

It  would  seem  strange  to  find  these  animals  living  in  this  condition 
if  there  were  not  some  rational  eiplan.ition,  and  it  is  evident  that  too 
much  water  is  equally  as  disagreeable  to  the  cray-fish  here  as,  if  not  more 
BO  than,  not  enough,  and  the  mounds  and  heaps — above  and  away  from 
th«  streams— are  in  this  locality  the  results  of  the  animals'  attempts  to 
obtain  a  location  where  they  can  remain  in  the  water  or  out  in  safety. 
To  crawl  out  upon  the  open  bank  of  a  brook  would  expose  them  to 
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numerous  dangers ;  no,  to  avoid  this,  they  crawl  np  the  b&nlu 
burrow  into  the  saturated  mud  or  soil,  and  at  times  penetrating  fro 
the  stream-bed,  the  earth  or  mud  thrown  out  forming  the  mound,  i 
opening  or  door  is  generally  left  at  one  side  or  on  top.  Water  collects 
the  bottom  of  this  burrow,  while  the  upper  portion  is  entirely  free, 
enabling  the  cray-fish  to  take  to  the  water  or  not,  as  it  is  inclin 
These  mounds  are  probably  built  when  the  streams  rise,  the  ci^stac«: 
leaving  the  swift  curreitt  and  taking  to  the  higher  ground  for  bett 
security.  To  show  how  a  flood  or  over-supply  of  water  will  at 
tain  times  alarm  these  little  creatures,  a  gentleman  residing  in  Fre 
port,  Illinois,  informed  mc  that  not  many  months  ago  they  bad  sod 
very  heavy  rains,  that  greatly  increased  the  volume  of  the  little  hrei 
running  through  the  town.  The  water  gradually  rose  until  ona 
bers  of  quite  large  trees  were  submerged,  and  the  stream  was  almol 
twice  its  ordinary  width.  Such  an  unusual  occurrence  naturally 
tracted  considerable  attention,  and  my  informant  and  a  number 
others  visited  the  trees  several  times,  and  when  the  river  was  at  tl 
highest  they  presented  a  strange  appearance  from  a  little  distani 
Their  trunks  seemed  to  have  changed  color  from  the  water  up  to  tl 
branches,  and  on  closer  inspection  it  was  found  that  they  were  coi 
pletely  incased  with  cray-fish  which  covered  every  available  spao 
crowding  upward  by  hundreds,  clinging  to  the  bark  and  to  each  oth 
in  some  spots  packed  one  upon  another  four  and  five  deep  ;  every  m< 
ment  added  to  the  throng,  new  ones  emerging  from  the  water,  whi 
those  above,  urged  on,  crept  out  upon  the  branches,  and  complete] 
covered  them,  presenting  a  novel  and  interesting  sight.  The  anim: 
in  many  cases  retained  their  positions  for  several  days,  and  did  n 
seem  to  be  affected  by  their  stay  out  of  water.  The  occasion,  ho' 
ever,  was  taken  advantage  of  by  the  people,  who  came  with  bucket 
and  brooms  and  swept  them  from  the  trees  by  hundreds,  storing  lb 
up  for  future  use.  The  cray-fish  in  certain  portions  of  the  W 
country  is  a  pest  to  the  agriculturist,  and  the  work  of  tbeM 
creatures  often  greatly  increases  the  labor  and  expense  of 
up  land,  especially  after  the  burrows  or  mounds  have  stood  for 
years,  the  vegetation  that  has  grown  upon  them  often  increasing 
size  to  mammoth  proportions,  comparatively  speaking.  Some  fj 
consider,  however,  that  they  enrich  the  land  by  keeping  it  o 
in  many  other  ways,  and  that  land  with  cray-fish -heaps  is  woi 
to  the  acre  from  this  cause.  To  the  man  who  plows  his  land  tu 
old-fashioned  way,  as  many  Germans  yet  do,  the  cray-fisb  is  » 
drancc  and  a  pest.  Not  the  least  remarkable  feature  of  the  Ufa 
this  little  creature  is  the  fact  of  its  living  so  far  from  open 
In  many  cases  examined  by  me,  no  stream  or  brook  was  pi 
mere  bog  being  the  center  of  attraction.  IIow  ihey  had  wsi 
so  far  from  clear  running  w.iter  was  a  mystery.     Sci  ' 

cray-fish  belongs  to  the  family  AeCacidce.    Al'.mt  f: 
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genera  arc  known,  nearly  half  being  marine,  the  rest  fresh-water 
forms.  The  forms  most  familiar  to  us  are  Cambarus  and  Astacua. 
The  latter  is  common  on  the  Pacific  slope  and  in  Europe,  while  the 
former  is  the  familiar  form  of  our  Eastern  rivers  and  streams,  finding 
their  way  into  the  Atlantic  Ocean.  In  many  localities  their  burrow- 
ing habits  arc  productive  of  great  damage  ;  thb  is  especially  so  in 
the  levees  of  the  Mississippi.  In  some  parts  of  the  South  they  are 
valued  as  food,  and  they  can  generally  be  found  at  Fulton  Market, 
New  York,  a  few  people  evidently  knowing  their  delicacy  in  salads, 
etc.  In  Europe  they  have  long  been  used  as  food,  and  so  great  is 
the  demand  for  them  in  France  that  largo  farms  are  devoted  entirely 
to  their  cultivation  and  breeding,  the  industry  affording  a  profitable 
income.  A  study  of  the  habits  of  these  creatures  will  well  repay  the 
student,  as  many  of  them  are  very  curious  and  interesting.  They 
differ  from  many  of  the  rest  of  the  ten-footed  crustaceans  in  not  pass- 
ing through  the  various  larval  stages  that  characterize  the  growth  of 
so  many  of  their  allies. 
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LE  PLAY'S  STUDIES  IN  SOCIAL  PHENOMENA. 

Br  A.  G.  WAENEB. 


WHILE  George  Eliot  was  still  a  writer  of  essays,  she  complained 
that  the  "  psychology  of  the  lower  classes  "  was  misunderstood 
by  nearly  all  who  had  to  do  with  them,  from  legislators  to  novelist*. 
She  therefore  said  approvingly,  in  reviewing  the  works  of  W.  H. 
Riehl,  that  he  was  "  first  of  all  a  pedestrian,  and  only  in  the  second 
place  a  political  author."  In  literature,  the  work  of  portraying  truly 
the  lower  classes  has  since  been  prosecuted  with  zeal  by  herself  and 
others  ;  but  social  science  still  shuns  methodic  observation. 

The  number  of  social  facts  is  so  nearly  infinite  that  many  have 
lacked  the  courage  even  to  begin  the  work  of  collecting  them.  Frd- 
d^ric  Le  Play  was  a  man  who  had  the  courage. 

Not  a  few  of  the  French  economists  and  students  of  social  science 
have  received  their  early  training  in  the  polytechnic  schools  of  Paris. 
The  lesson  which  their  early  education  seems  usually  to  have  taught 
them  most  thoroughly  is  that  of  the  omnipotence  of  the  human  rea- 
Bon  ;  they  have  too  often  attempted  to  reform  the  world  by  a  dead- 
lift  effort  of  the  intellect.  The  lesson,  however,  which  Le  Piny  de- 
rived from  his  training  in  the  School  of  Mines  and  applied  to  his  work 
in  the  study  of  society  was  that  of  the  vital  importance  of  observation 
and  analysis.  His  life  in  theory-breeding  Paris  only  convinced  him 
that  social  theorixing  was  the  curse  of  the  French  people.  In  1824  he 
came  to  the  metropolis,  being  then  in  his  eighteenth  year,  and  as  dur- 
ing his  long  life,  which  lasted  till  1882,  he  watched  the  kaleidoscopio 
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Listory  of  France,  he  waa  more  and  more  confinned  in  this  opim< 
After  the  fall  of  Napoleon  III,  be  pointed  significantly  to  the  fa 
that  during  less  than  one  hundred  years  France  had  had  ten  diffen 
forms  of  government — each  one  set  up  and  overthrown  with  blo' 
shed.  Horrified  by  the  carnage  of  the  July  Revolution  of  1830, 
Play  vowed  to  devote  himself  to  the  restoration  of  "  social  stabilii 
and  peace  "  ;  and  turned  a  large  share  of  hia  splendid  aud  cffectii 
energy  to  the  study  of  social  problems.  A  new  method  was  dcv 
oped,  a  new  school  was  founded,  his  followers  are  still  vigorotu 
prosecuting  the  work  along  lines  which  he  marked  outj-and  the  pa 
lications  of  their  societies  already  number  some  fifty  volamea. 

As  a  mineralogist,  Le  Play's  work  was  to  analyze  minerals  ;  ai 
student  of  social  science,  he  obser\'ed  men,  and  strove  to  analyse 
their  very  source  the  influences  that  shape  society.     In  this  work 
strove,  with  all  sincerity,  to  be  unbiased  by  preconceived  idea»,  a; 
ho  prepared  for  and  began  it  merely  by  practicing  what  he  calls  "  t 
art  of  traveling."     In  order  to  complete  his  studies  in  the  School 
Mines,  it  was  necessary  for  him  to  make  personal  observations  of  soi 
extensive  mining  district,  and,  having  obtained  the  means  of  prolon] 
ing  his  journey  beyond  the  time  actually  required  for  mineralogy,  bo 
set  out,  in  company  with  his  friend  Joan  Renaud,  for  the  Harz^oun 
ains  and  the  plains  of  Saxony.      For  six  months,  in   1829,  they  i 
dulged  in  an  energetic  note-taking  tramp.     But  in  addition  to  mini 
alogy   they  studied  what  has  been  termed  "the  natural  history 
German  life."    Their  route  waa  through  districts  which  are  part 
the  territory  that  Riehl  afterward  tramped  over,  and,  like  the  auth 
of  ''  Land  und  Leute,"  Le  Play  recognized  the  fact  that  he  was  stud; 
ing  "  history  incarnate."    The  two  friends  were  calculated  to  be  pro 
itable  companions,  each  for  the  other,  because  they  disagreed  almoi 
perfectly  as  to  the  interpretation  that  should  be  put  upon  the  fad 
observed.     Le  I'lay  says  that  they  both  became  convinced  that 
social  question  "  was  more  complicated  than  they  had  at  firvt  ra 
posed.     But  he  adds  :  "  I  was  confirmed  in  my  thought  that  the  sol 
tion  was  to  be  found  in  a  great  measure  in  the  customs  of  the 
My  friend,  on  the  contrary,  maintained  his  belief  in  the  doctrine 
'  continual  progress,'  and,  in  general,  in  the  importance  which  ta  th 
matter,  as  in  all  others,  he  attached  to  the  spirit  of  change."    Tb 
we  see  that  Le  Play  had  hardly  succeeded  in  divesting  himself  of  pi 
conceived  ideas  as  completely  as  he  seems  to  have  thought,     llioug 
beginning  with  certain  prejudices,  and  though  he  collected,  befora 
had  pursued  his  studies  far,  a  most  formidable  array  of  theoni 
the  paramount  need  of  observation  was  always  his  fundament 
The  methods  employed  by  Le  Play  and  his  companion  of  study 
different  facts  in  which  they  were  interested  varied  according  tu  ci 
oumstances.     At  times  they  establinhcd  stations  for  stoily  {Ita 
d^iiudc)  near  the  mines,  or  factories,  or  families  of  laboiruni. 
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ities  (auloritM  soeiale^)  that  they  desired  to  learn  of.  From 
3ey  made  excursions  into  the  immediate  neighborhood  to  learn 
more  definitely  of  the  IocaI  influences  that  bad  to  do  with  with  the 
mmunity  they  were  studying.  These  were  supplpmented  by  geo- 
logical explorations,  by  more  extended  explorations  of  the  whole  di»- 
trict,  and  finally  by  rapid  journeys  to  entirely  different  districts  and 
new  fields  of  work.  "The  art  of  traveling"  was  with  Le  Play  in- 
deed an  art.' 

His  trip  through  the  Ilarz  Mountains  and  the  surrounding  districts 
as  useful  to  him  in  two  ways  :  First,  his  researches  as  a  mineralogist 
ere  such  as  to  make  him  at  once  prominent  in  that  department  and 
insure  his  continued  usefulness  to  bis  government ;  while,  secondly,  he 
had  had  his  liking  for  social  investigation  heightened  and  his  ideas 
regarding  the  proper  method  of  prosecuting  these  studies  rendered 
more  definite.  On  his  return  to  Paris  he  took  up  his  studies  at  once 
in  the  laboratory  and  in  the  tenement-houses  ;  and  so  diligently  were 
his  researches  subsequently  carried  on  that  there  is  hardly  an  impor- 
tant section  of  Europe  which  he  did  not  finally  visit.  From  Sheffield 
to  the  Ural  Mountain?,  and  from  Norway  even  across  the  strait  to 
'angier,  he  prosecuted  his  studies  regarding  the  lives  and  habits  of 
the  peasants  and  laborers,  trying  always  not  only  to  learn  definitely 
of  their  environment  and  industrial  life,  but  trying  also  to  understand 
eir  thoughts  and  their  mode  of  thinking.  He  considers  the  family 
e  social  unit,  and  is  ever  reiterating  the  idea  that  as  the  mineralogist 
studies  the  different  minerals,  or  the  botanist  the  different  kinds  of 
plants,  so  the  student  of  social  science  must  examine  and  analyze  the 
individual  families.  To  obtain  systematic  and  cumulative  results  he 
developed  a  fixed  method  of  observation,  and  a  fixed  terminology  for 
recording  the  facts  observed  ;  thus  rendering  the  work,  even  of  different 
men,  definite  and  comparable.  All  the  facts  regarding  a  given  family 
were  to  be  recorded  in  a  monograph  prepared  according  to  an  unvary- 
ing model.  The  first  sixteen  divisions  of  each  monograph  arc  alvrays 
e  same  ;  the  facts  regarding  any  family  are  to  be  marshaled  under 
ese  rubrics.  Under  the  head  of  "  General  Description  "  the  first  five 
these  are  grouped  and  include — 1.  Character  of  the  soil,  labor,  and 
people ;  2.  Civil  status  of  the  family  ;  3.  Religion  and  moral  habits  ; 
4.  Hygiene  and  healthfulness  ;  5.  Social  station  of  the  family.  Then, 
under  "  Means  of  Existence,"  are  grouped  three  of  the  subdivisions  as 
follows  :  C.  Property  ;  7.  Subventions  ;  8.  The  tasks  of  the  different 
embers  of  the  family.  Next,  under  "  Manner  of  Existence,"  come — 
Food  and  meals;  10.  House,  furniture,  and  clothing;  11.  Recrea- 
tions. Finally,  under  the  division  "  History  of  the  Family,"  we  find  : 
12.  Principal  phases  of  its  history ;  13.  Customs  and  institutions  as- 
suring the  physical  and  moral  well-being  of  the  family  ;  14.  Budget 
of  receipts  for  the  year;  15,  Budget  of  expenses  for  the  year;  16. 
Family  accounts  annexed  to  the  budgets.    Beyond  the  sixteenth  divis- 
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ion  we  6nd  grouped  the  "  noteworthy  facta  concerning  the  common 
or  the  family,"  and  here  the  subdivisions  are  allowed  to  vary  aci 
ing  to  the  exigencies  of  each  case. 

The  mere  scrap  of  a  hotel  bill  found  in  Falstaff's  pocket  teUe  mui 
concerning  the  character  of  the  "  valiant  knight "  ;  and  when  we 
member  that  in  these  budgets  of  expenses  and  receipts  which  Le  Play 
prepared  there  is  apparently  nothing  omitted  which  can  tl  lil 

on  the  character  and  condition  of  the  family,  we  see  how  ^'  .^^  v| 
and  useful  each  a  system  of  Bocial  and  industrial  photography  might 
become  in  the  hands  of  skillful  workmen.  All  sources  of  receipts  a 
enumerated,  including  the  house-work  of  the  women,  and  whatev 
work  may  be  performed  by  the  children.  Tlie  production  of  valu 
in  use  is  reckoned  at  its  estimated  worth,  but  the  actual  receipts 
disbursements  of  money  are  kept  separate.  The  classification  of  tl 
expenses  is  especially  suggestive.  The  expenses  for  provisions  a 
classed  under  seven  heads,  beginning  with  cereals  and  concluding  wil 
fermented  liquors.  Next  come  the  expenses  for  dwelling  and  the  i 
cidentals  of  heat  and  light ;  then  follows  the  expenditure  for  clothing 
while  after  this  are  placed  the  items  of  expense  for  religious  jmrpow 
for  the  instruction  of  the  children,  for  alms,  for  recreations  and  fesii 
vals,  and  for  health  service^  The  list  of  expenses  is  concluded  wit 
the  outlays  necessitated  by  the  work  done,  by  the  interest  on  debts,  b 
taxes,  and  by  insurance.  When,  in  looking  over  these  systomatiz* 
account-books,  we  find  that  a  certain  Parisian  tailor  spends  two  hn 
dred  and  ninety-five  francs  for  alcoholic  liquors,  besides  six  hundn 
and  eight  francs  spent  in  hobnobbing  at  the  cabaret,  lost  at  gamin 
etc.,  we  are  not  surprised  to  find  that  he  spends  nothing  for  rcligioi 
bat  thirty-four  francs  for  education,  twenty  franca  in  charity, 
saves  nothing  whatever.  The  facts  taken  together  tell  us  very  plainl; 
of  his  character,  and,  remembering  th.it  Le  Play  made  it  a  ptiint  I 
study  none  but  typical  families,  we  are  brought  face  to  face  with  son 
"temperance  statistics"  of  a  most  suggestive  kind.  We  may  also  u 
at  a  glance  the  difference  in  economic  condition  between  the  sein 
nomadic  herdsmen  of  the  I'r.il  Mountains  where  a  f.aniily  consniai 
seventy-eight  per  cent  of  the  products  of  its  own  labor  and  the  col 
dition  of  a  watchmaker  of  Geneva,  who,  assisted  at  bis  trade  by  h 
wife,  consumes  only  two  per  cent  of  the  result  of  their  joint  labo 
without  exchanging  it  for  money.  With  the  licrdsmcn  the  probi« 
of  the  distribution  of  the  fruits  of  labor  is  unimportant,  bat  with  tl 
mechanic  it  is  all-important. 

With  this  patient  thoroughness  Le  Play  studied  some  tbrro  ba 
dred  families  in  various  parts  of  Europe  ;  and  it  was  while  |vcrf( 
ing  this  prodigious  work  that  his  methods  and  theories  took  Bhapl 
In  1855  was  published  the  first  edition  of  bis  greatest  work,  " 
Ouvriers  EnropiVns."     It  contained  thirty-six  (afterward  fifty-w 
of  the  most  representative  monographs.    In  Janaary,  1^0,  the  Fi 
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Academy  conferred  upon  him  the  Iklonthyon  prize  for  statistics,  and 
at  the  suggestion  of  the  Academy  there  was  founded  the  Soci^ttS  In- 
ternationale des  Etudes  Pratiques  d'£conomie  Socialc  (International 
Society  for  Practical  Studies  in  Social  Economy).  The  first  article  of 
the  statutes  of  this  society  declares  that  its  especial  purpose  is  "to 
determine  by  the  direct  observation  of  facts  the  physical  and  moral 
condition,  in  all  countries,  of  those  engaged  in  manual  labor,  and  their 
relations  to  each  other  and  to  those  in  other  classes."  The  society  is 
to  offer  prizes  to  members  or  outsiders  for  the  preparation  of  mono- 
graphs of  special  value.  Before  acceptance  all  papers  or  reports  are 
discussed  by  the  society,  but  the  regulations  forbid  the  discussion  of 
any  theory  not  based  on  observed  facts  ;  any  one  violating  this  rule 
may  be  called  to  order  by  the  president. 

In  this  organization  have  gathered  all  those  specially  interested  in 
the  work  of  social  investigation  as  planned  by  Le  Play,  and  from  it 
have  radiated  the  various  lines  of  intluence  along  which  the  work  has 
been  prosecuted.  Its  founder  began  in  cold  blood  the  writing  of  a 
library,  and  the  society  has  carried  forward  this  work  roost  energetic- 
ally. They  have  published  already  five  volumes  of  monographs,  and 
that  the  series  is  not  intended  to  be  soon  finished  is  shown  by  the  title^ 
"Lcs  Ouvriers  des  Dens  Mondes"  ("The  Laborers  of  Two  Worlds"). 
Another  series  of  publications,  "  Bulletins  des  Stances,"  has  reached 
the  eighth  volume,  and  the  miscellaneous  publications  of  the  individual 
members  are  numerous.  French  consuls,  interested  in  the  work,  have 
carried  it  forward  in  the  remotest  parts  of  the  earth.  One  mono- 
graph of  the  series  describes  a  Chinese  peasant  community  of  Ning- 
po-fou  ;  and  the  last  volume  contains  an  interesting  monograph  pre- 
pared by  M.  Gauldr6-Boileau,  the  French  consul  -  general  at  New 
York,  picturing  a  family  of  French  peasants  of  Sainte-Ir6nee,  in  Lower 
Canada.  As  early  as  1870  the  reports  of  their  discussions  contain  a 
consideration  of  the  customs  of  the  Chinese  and  their  emigration  to 
California. 

In  1872  Les  Unions  de  la  Paix  Sociale  were  founded,  an  organiza- 
tion intended  to  be  far-reaching  and  calculated  as  well  for  propaganda 
as  for  study.  Each  union  is  located  wherever  there  may  be  a  group 
of  persons  interested  in  Le  Play's  theories  or  methods  ;  local  investi- 
gations are  undertaken,  questions  pertaining  to  their  work  discussed, 
and  through  a  "correspondent"  intimate  relations  are  maintained 
with  the  district  unions  and  the  central  union  at  Paris.  Tlie  central 
union  dines  monthly,  and  listens  to  a  synopsis  of  the  month's  corre- 
spondence. The  membership  of  the  organiziitions  has  aggregated  as 
many  as  thirty-five  hundred  persons.  "La  Reforme  Sociale,"  a  ecmt- 
monthly  review,  serves  as  organ  for  both  the  unions  and  the  Societfi 
d'£conomie  Sociale.* 

*  In  1886  •  diKtgreeroent  occurred  between  the  leaden,  and  Dcmolins,  a  prominent 
l<)Ctni«r,  for  (om*  time  the  editor  of  "  La  B6forme  Sociale,"  witbdrew  in  company  with 
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Under  the  patronage  of  tbc  Abb«  de  Tourvillo  and  othen, 
have  also  been  developed  courses  of  lectures  designed  to  give  i: 
tion  to  univereitj  Btudents  or  otberg  who  may  be  interested  in  i 
"  method  of  observation  "  and  the  "  art  of  traveling."  Lc  Play 
mired  greatly  the  Kiigli&h  custom  of  supplementing  university  trail 
log  by  a  period  spent  in  travel,  and  hoped,  by  systematio  effort, 
develop  a  similar  habit  in  France.  Six  courses  of  icctores  in  this  di 
partment  have  been  offered  in  a  single  year,  which  have  been  attendi 
by  about  one  hundred  persons.  Some  of  the  students,  on  C' 
these  courses,  have  been  provided  with  means  to  put  iu  pr 
precepts  taught  them,  and  have  gone  Xo  other  countriefl  to  study  hil 
tory,  or  commerce,  or  politics. 

"The  dominant  characteristic  of  my  work  haa  been,"  says  L 
Play,  "the  accumulation  of  innumerable  facts,  and  tbo  inceflEaa 
gathering  together  of  inductions  and  conclusions."  He  tells  hov 
after  more  than  ten  years  of  patient  though  enthusiastic  investigatioi 
he  began  to  wonder  how  it  chanced  that  in  the  department  of  socil 
science  he  had  made  none  of  those  discoveries  that,  in  the  field 
mineralogy,  had  brought  him  some  renown.  Then  the  thought 
curred  to  him  that  "  in  social  science  there  is  nothing  to  invent."  A 
thus  the  phenomenal  Frenchman,  who  had  aspired  to  be  an  cconoi 
without  a  theory,  proceeded  to  saddle  himself  with  an  assumption 
arbitrary  as  any  to  which  an  investigator  could  well  enslave  hiaMJl 
Yet  we  may  notice  that  acceptance  of  it  need  not  in  any  way^^^J 
one's  activity  as  a  collector  of  facts,  for  if  there  is  nothing  to  iuvei 
there  must  be  much  to  find.  But  Lo  Play  would  not  even  permi 
himself  to  say  that  he  had  discovered  the  truths  which  he  came  to  b< 
lieve  in,  but  only  that  he  had  refound  them.  "  For,"  he  added, 
social  science  there  is  nothing  new  save  what  has  been  forgotten." 
only  one  be  an  expert  quarrier,  it  matters  not  whether  be  suppoM 
himself  working  at  the  b.ase  of  a  ruined  pyramid  or  in  ledges  of  living 
rock.  But  it  is  easy  to  see  that,  while  Le  Play  was  entirely  confiden 
that  his  opinions  were  the  outgrowth  of  observation,  yet  in  reality  hi 
methods  of  observation  were  largely  shaped  by  his  tenaciooaly  bel 
opinions. 

This  is  still  more  evident  when  we  come  lo  ex.imine  the  dotaila 
his  beliefs  and  hb  methods.  Wherever  he  looked  he  found  but  t 
things  that  are  really  essential  to  human  happiness :  th«  first  is  tfa 
means  of  subsistence,  the  other  knowledge  of  the  moral  law.  W'ha 
ever  social  organization  insures  these  two  things  to  all  the  m«nibci 
of  society,  thereby  insures  to  them  happiness  and  peace.  The  mon 
law  is  derived  from  the  nature  of  man  and  from  the  decalogue,  whic 
formulates  and  completes  it.  lie  arranges,  in  parallel  columns,  "Tb 
Decalogue  of  the  Hebrews"  and  "The  Decalogue  of  the  ChineM 

otheni  and  began  to  publish  "  L>  Science  Sociale,"  which  alao  daina  lo  CaOow  lh« 
of  Lc  PUj. 
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(gleaned  in  the  latter  case  from  no  less  than  six  different  writers),  to 
show  that  they  are  virtually  the  same.  lie  denominates  it  the  "  Eter- 
nal Decalogue,"  and  declares  that  obedience  to  it  is  the  first  essential 
of  social  organization.  He  enumerates  seven  essentials  to  the  upbuild- 
ing of  the  social  edifice.  The  first,  as  stated,  is  the  decalogue,  and 
thia,  with  the  second,  paternal  authority,  are  the  two  foundation-stones 
that  must  be  permanent  and  inseparable.  What  he  calls  the  "two 
cements"  are  religion  and  the  authority  of  the  state  ;  while  the  "three 
materials  "  are  the  three  forms  of  land-holding,  communal,  individual, 
and  tributary. 

Surely,  Le  Play  is  to  be  classed  with  "  the  social  architects,"  yet 
he  and  his  followers  have  always  inveighed  against  "  the  dogmatists 
of  '89,"  against  the  Saint-Simonians,  the  Fourierites,  and  all  others  who 
believed  that  they  had  "  discovered  "  the  perfect  society  while  grop- 
ing amid  the  shadows  of  an  idealized  antiquity,  or  through  the  clond- 
lands  of  their  inner  consciousness.  The  "  golden  age  "  in  which  Le 
Play  believed  was  not  of  the  past  only,  nor  of  the  future  only,  but 
exists  whenever  and  wherever  a  people  fears  God  and  keeps  his  com- 
mandments. His  elaborate  specifications  regarding  "  the  essential 
organization  "  of  society  claim  to  be  only  descriptions  of  what  is  al- 
ways found  in  a  society  where  peace  and  happiness  obtain.  He  had 
labored  long  and  faithfully  at  the  task  of  social  analysis,  and,  when  at 
length  he  turned  to  the  work  of  synthesis,  it  was  his  firm  conviction 
that  in  the  three  volumes,  "  L'Organisation  du  Travail,"  "  L'Organisa- 
tion  de  la  Famille,"  and  "La  Constitution  Essentiello  de  l'IIunianit6," 
he  did  nothing  more  than  bring  together  the  influences  which  rigidly 
scientific  investigation  had  proved  to  be  the  indispensable  sources  of 
man's  welfare.  Among  all  the  races  that  enjoy  social  peace  and  sta- 
bility he  found  the  solidarity  of  the  family  intact ;  he  found  that  this 
form  of  organization  gave  the  best  opportunity  for  the  effective  train- 
ing of  the  children  in  the  moral  law  ;  and  he  concluded  that  the  cha- 
otic and  unsatisfactory  condition  of  the  foremost  nations  of  Europe 
resulted  from  the  breaking  down  of  the  almost  patriarchal  system  in 
which  he  was  learning  to  believe,  from  the  "  infinite  morselization " 
(morcelUment  ir\f!ni)  of  interests,  from  that  division  of  labor  which 
compels  the  father  of  a  family  to  be  too  much  of  a  drudge  ever  to  be 
a  guide,  and  leaves  his  children's  education  to  the  precarious  chances 
of  right  management  at  the  hands  of  various  sorts  of  specialists.  He 
dared  to  say  flatly,  for  his  own  country,  that  her  politics  and  social 
state  were  the  most  unsettled  in  Europe  because  her  morals  were  the 
wowt,  that  her  laborers  were  restless  and  dissatisfied  because  they 
.were  vicious,  because  "  the  system  of  adultery,  instituted  with  ichtt 

the  court  of  Versailles,  had  led  to  the  public  concubinage  which 
row  desolates  the  Parisian  workshops." 

A  remedy  for  existing  evils,  he  believed,  could  not  be  found  by 
ingenious  theoming,  but  only  by  the  development  and  application  of 
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wbatover  is  sound  and  true  in  the  tradition-wealth  of  each  people, 
bis  thought  social  organization  vras  an  art  rather  than  a  scicq 
Though  many  of  the  legislative  remedies  he  advocated  may  seen] 
us  peculiarly  trivial  and  inapplicable,  yet  we  must  remember  that 
regarded  laws  as  merely  aids  to  right  development,  and  for  the  m 
part  sought  to  ingraft  u[>on  existing  French  legislation  only  a 
special  features  as  had  been  foand  helpful  elsewhere.  By  chang 
the  laws  of  inheritance,  or  giving  more  power  to  the  fathers  of  fai 
lies,  one  can  not  bring  again  the  reign  of  primitive  simplicity.  B 
despite  Lc  Play's  denial,  wo  are  not  in  all  respects  "  the  same  that 
fathers  have  been."  Even  though  it  were  admitted  that  the  m 
law  change  not,  yet  the  means  of  procuring  daily  bread  do  su) 
change,  and  that  continually,  and  in  some  measure  "  invention  "  ml 
be  used  in  social  science  to  find  the  proper  way  of  fitting  society  l 
the  changed  and  changing  situation.  ^ 

But,  in  spite  of  all  defects,  two  special  merits  belong  to  Le  Pla 
work  in  social  science.  The  firet  is,  that  he  insisted  on  studying  c< 
Crete,  not  abstract  "society";  ho  employed  the  statistical  metbi 
It  has  been  said,  to  be  sure,  that  "figures  always  lie"  ;  and  certai] 
charts  and  diagrams,  and  brace-synopses  that  profess  to  set  forth  SCK 
facts,  either  past  or  present,  should  be  accepted  with  profoundest  a 
tion.  They  are  things  to  be  used  as  Spencer  uses  them  in  bis  "1 
scriptive  Sociology,"  not  as  being  in  themselves  final  rcsul'  "  i 
as  a  means  that  may  help  us  in  reaching  results  more  i ^ 
Social  facts  are  too  intangible  to  make  it  possible  to  bottle  and  1 
them,  once  for  all,  as  one  may  chemicals.  The  per  cent  "  lost  in  au: 
sis  "  is  always  too  large  to  allow  the  results  to  be  taken  as  finaL  B 
•after  all  this  has  been  .acknowledged,  there  remain  manifest  advi 
tagcs  from  even  "  approximate  determinations."  Though  the  inotbi 
are  not  perfect,  they  are  the  best  that  social  science  has,  the  only  o 
that  make  continuous  progress  possible.  The  great  mass  of  work  dl 
or  inspired  by  Le  Play  has  already  been  of  use  to  many  studenla 
of  his  school.  Laspeyres  has  classified  and  compared  his  "  budgel 
with  valuable  results,  and  the  omnivorous  German  statisticians  hal 
of  course,  made  use  of  them. 

But,  aside  from  right  method  and  patient  accumulation  of 
data,  Le  Play  should,  in  the  second  place,  be  remembered  an  odo 
dared  to  question  the  Reductive  finalities  of  what  claims  to  bo 
nomic  orthodoxy  ;  who,  in  turning  from  the  study  of  abstractions 
the  study  of  men,  "refound"  the  need  of  insisting  always  upon 
only  the  social  and  sociologic,  but  also  upon  the  economic  import! 
of  morality  and  regard  for  fellow-man. 
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Bt  W.  n.  M.  CHRISTIE,  F.  B.  3., 

AVTBOROXEB   aoTAL. 

CONSIDERING  the  natural  conservatism  of  mankind  in  the  matter 
of  time-reckoning,  it  may  seem  rather  a  bold  thing  to  propose 
such  a  radical  change  as  is  involved  in  the  title  of  my  discourse.  But, 
in  the  course  of  the  hour  allotted  to  me  this  evening,  I  hope  to  bring 
forward  some  arguments  which  may  serve  to  show  that  the  proposal 
is  not  by  any  means  so  revolutionary  as  might  be  imagined  at  the 
first  blush. 

A  great  change  in  the  habits  of  the  civilised  world  has  taken  place 
since  the  old  days  when  the  most  rapid  means  of  conveyance  from 
place  to  place  was  the  stage-coach,  and  minutes  were  of  little  impor- 
tance. Each  town  or  village  then  naturally  kept  its  own  time,  which 
as  regulated  by  the  position  of  the  sun  in  the  sky.     Sufficient  accu- 

y  for  the  ordinary  purposes  of  village  life  could  be  obtained  by 
means  of  the  rather  rude  sun-dials  which  are  still  to  be  seen  on  coun- 
try churches,  and  which  served  to  keep  the  village  clock  in  tolerable 
agreement  with  the  sun.  So  long  as  the  members  of  a  community  can 
be  considered  as  stationary,  the  sun  would  naturally  regulate,  though 
in  a  rather  imperfect  way,  the  hours  of  labor  and  of  sleep  and  the 
times  for  meals,  which  constitute  the  most  important  epochs  in  village 
life.  But  the  sun  does  not  really  hold  a  very  despotic  sway  over  ordi- 
nary life,  and  his  own  movements  are  characterized  by  sundry  irregu- 
larities to  which  a  well-ordered  clock  refuses  to  conform. 

Without  entering  into  detailed  explanation  of  the  so-called  "equa- 
tion of  time,"  it  will  be  sufficient  here  to  state  that,  through  the  vary- 
ing velocity  of  the  earth  in  her  orbit,  and  the  inclination  of  that  orbit 
to  the  ecliptic,  the  time  of  apparent  noon  <as  indicated  by  the  sun  is  at 
certain  times  of  the  year  fast  and  at  other  times  slow,  as  compared 
with  twelve  o'clock,  or  noon  by  the  clock.  [The  clock  is  supposed  to 
be  an  ideally  perfect  clock  going  uniformly  throughout  the  year,  the 
uniformity  of  its  rate  being  tested  by  reference  to  the  fixed  stars.]  In 
other  words,  the  solar  day,  or  the  interval  from  one  noon  to  the  next 
by  the  sun,  is  at  certain  seasons  of  the  year  shorter  than  the  average, 
and  at  others  longer,  and  thus  it  comes  about  that,  by  the  accumula- 
tion of  this  error  of  going,  the  sun  is  at  the  beginning  of  November 
more  than  sixteen  minutes  fast,  and  by  the  middle  of  February  four- 
teen and  a  h.alf  minutes  slow,  having  lost  thirty-one  minutes,  or  more 
than  half  an  hour,  in  the  interval.  In  passing,  it  may  be  mentioned 
as  a  result  of  this  that  the  afternoons  in  November  are  about  half  an 
hour  shorter  than  the  mornings,  while  in  February  the  mornings  are 

*  AddrcM  delivered  at  the  Bojal  InstituUon  of  Great  Britoio,  March  19,  1886. 
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half  an  hour  eburter  than  tlie  afternoons.  In  view  of  the  importM 
attached  by  some  astronomers  to  the  use  of  exact  local  lime  in  c 
life,  it  would  be  intcrcstiiig  to  know  bow  many  villagers  have  remark 
this  circumstance. 

It  is  essential  to  bear  these  facts  in  mind  when  wc  have  to  conn* 
the  extent  to  which  local  time  regulates  the  affairs  of  life,  and 
degree  of  sensitiveness  of  a  community  to  a  deviation  of  half  an  hi 
or  more  in  the  standard  reckoning  of  time.     5Iy  own  experience 
that  in  districts  which  are  not  within  the  influence  of  railways  1 
clocks  of  neighboring  villages  commonly  differ  by  half  an  hour 
more.     The  degree  of  exactitude  in  the  measurement  of  local  timo 
such  cases  may  be  inferred  from  the  circumstance  that  a  minufe-h 
is  usually  considered  unnecessary.     I  have  also  found  that  in  ru) 
districts  on  the  Continent  arbitrary  alterations  of  half  an  hour  fast 
slow  are  accepted  not  only  without  protest  but  with  absolute  indiff«r 
ence. 

Even  in  this  country,  where  more  importance  is  attached  to  ac< 
rate  time,  I  have  found  it  a  common  pr.actice  in  outlying  parts 
Wales  (where  Greenwich  time  is  about  twenty  minutes  fa»t  by  la< 
time)  to  keep  the  clock  half  an  hour  fast  by  railway — i.  e.,  Greenwi 
— time,  or  about  fifty  minutes  fast  by  local  time.  And  the  farmi 
appeared  to  find  no  difficulty  in  adapting  their  hours  of  labor  a 
times  of  meals  to  a  clock  which  at  certain  times  of  the  year  diffci 
more  than  an  hour  from  the  sun. 

There  is  a  further  irregularity  about  the  gun's  movements  whi 
makes  him  a  very  unsafe  guide  in  any  but  tropic.il  conntries.  He 
given  to  indulging  in  a  much  larger  amount  of  sleep  in  winter  thj 
is  desirable  for  human  beings  who  have  to  work  for  their  living 
can  not  hibernate  as  some  of  the  lower  animals  do.  To  make  op  f 
this  he  rises  at  an  inconveniently  early  hour  in  summer  and  do€» 
retire  to  rest  till  very  late  at  night.  Thus  it  would  seem  that  .1  cl 
of  steady  habits  would  be  better  suited  to  the  genius  of  mankind. 

Persons  whose  employment  requires  daylight  must  neceaaari 
modify  their  hours  of  labor  according  to  the  season  of  the  year^^fl 
those  who  can  work  by  artificial  light  are  practically  indcpend^^l 
the  vagaries  of  the  sun.  Those  who  work  in  collieries,  factories, 
mines,  would  doubtless  be  unconscious  of  a  difference  of  half  an  b< 
or  more  between  the  clock  and  the  sun,  while  agriculturists  wot 
practically  be  unaffected  by  it,  as  they  can  not  have  fixed  hoats 
labor  in  any  case. 

Ilaving  thus  considered  the  regulating  influence  ^f  the  san  on 
nary  life  within  the  limits  of  a  small  community,  we  t  w  ta 

account  of  the  effect  of  business  intercourse  between  di I  'caH 

nitics  separated  by  distances  which  may  range  from  a  few  mika 
half  the  circumference  of  our  globe.     So  long  as  (be  means  of 
municatiou  were  slow,  the  motion  of  the  traveler  was  inaij 
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compared  with  that  due  to  the  rotation  of  the  earth,  which  gives  us 
our  measure  of  time.  But  it  is  otherwise  now,  as  I  will  proceed  to 
explain. 

Owing  to  the  rotation  of  the  earth  about  its  axis,  the  room  in  which 
we  now  are  is  moving  eastward  at  the  rate  of  about  six  hundred  miles 
an  hour.  If  we  were  in  an  express-train  going  eastward  at  a  speed  of 
sixty  miles  an  hour  (relatively  to  places  on  the  earth's  surface),  the 
velocity  of  the  traveler  due  to  the  combined  motions  would  be  six 
hundred  and  sixty  miles  an  hour,  while  if  the  train  were  going  west- 
ward it  would  be  only  five  hundred  and  forty  miles.  In  other  words, 
if  local  time  be  kept  at  the  stations,  the  apparent  time  occupied  in 
traveling  siity  miles  eastward  would  be  fifty-four  minutes,  whUe  in 
going  sixty  miles  westward  it  would  be  sixty-six  minutes.  Thus  the 
journey  from  Paris  to  Berlin  would  apparently  take  an  hour  and  a  half 
longer  than  the  return  journey,  supposing  the  speed  of  the  train  to  be 
the  same  in  both  cases. 

In  Germany,  under  the  influence  of  certain  astronomers,  the  sys- 
tem of  local  time  has  been  developed  to  the  extent  of  placing  posts 
along  the  railways  to  mark  out  each  minute  of  diflference  of  time  from 
Berlin,  Thus  there  is  an  alteration  of  one  minute  in  time-reckoning 
for  every  ten  miles  eastward  or  westward,  and,  even  with  the  low  rate 
of  speed  of  Grerman  trains,  this  can  hardly  be  an  unimportant  quantity 
for  the  engine-drivers  and  guards,  who  would  find  that  their  watches 
appeared  to  lose  or  gain  (by  the  station-clocks)  one  minute  for  every 
ten  miles  they  have  traveled  east  or  west.  This  would  seem  to  be  the 
reductio  ad  abaxirdum  of  local  time. 

In  this  country  the  difficulty  as  to  the  time-reckoning  to  be  used 
on  railways  was  readily  overcome  by  the  adoption  of  Greenwich  time 
throughout  Great  Britain.  The  railways  carried  London — i.  e.,  Green- 
wich— time  all  over  the  country,  and  thus  local  time  was  gradually 
displaced.  The  public  soon  found  that  it  was  important  to  have  cor- 
rect railway-time,  and  that  even  in  the  west  of  England,  where  local 
time  is  about  twenty  minutes  behind  Greenwich  time,  the  discordance 
between  the  sun  and  the  railway-clock  was  of  no  practical  consequence. 
It  is  true  that  for  some  years  both  the  local  and  the  railway  times 
were  shown  on  village  clocks  by  means  of  two  minute-hands,  but  the 
complication  of  a  dual  system  of  reckoning  time  naturally  produced 
inconvenience,  and  local  time  was  gradually  dropped.  Similarly  in 
France,  Austria,  Hungary,  Italy,  Sweden,  etc.,  uniform  time  has  been 
carried  by  the  railways  throughout  each  country.  It  is  noteworthy 
that  in  Sweden  the  time  of  the  meridian  one  hour  east  of  Greenwich 
has  been  adopted  as  the  standard,  and  that  local  time  at  the  extreme 
east  of  Sweden  differs  from  the  standard  by  about  thirty-six  and  a  half 
minutes. 

But  in  countries  of  great  extent  in  longitude,  such  as  the  United 
States  and  Russia,  the  time-question  was  not  so  easily  settled.    It  was 


in  the  United  States  and  Canada  that  the  complication  of  the  numi 
0U8  time-standards  then  in  use  on  the  varions  railways  forced  attenti 
to  the  matter.  To  Mr.  Sandford  Fleming,  the  constructor  of  the  Inti 
colonial  Railway  of  Canada  and  engineer-in-chief  of  the  Pacific  Ra 
way,  belongs  the  credit  of  having  originated  the  idea  of  a  onivei 
time  to  be  used  all  over  the  world.  In  1879  Mr.  Fleming  eet  forth  i 
views  on  time-reckoning  in  a  remarkable  paper  read  before  the  Call 
dian  Institute.  In  this  he  proposed  the  adoption  of  a  aniveraai  di 
commencing  at  Greenwich  mean  noon  or  at  midnight  of  a  place  on 
anti-meridian  of  Greenwich — i.  e.,  in  longitude  180''  from  Or  . 
The  universal  day  tbns  proposed  would  coincide  with  the  <  •  jI 

astronomical  day  instead  of  with  the  Greenwich  civil  day,  \rhioh  ii 
adopted  for  general  use  in  this  country. 

The  American  Metrological  Society  in  the  following  year  iMm 
report  recommending  that,  as  a  provisional  measure,  the  railw.iys 
the  United  States  and  Canada  should  use  only  five  standard  timi 
four,  five,  six,  seven,  and  eight  hours  respectively  later  than  Green- 
wich, a  suggestion  originally  made  in  1875  by  Professor 
Peirce.    This  was  proposed  as  an  improvement  on  the  then  ex 
of  affairs,  when  no  fewer  than  seventy-five  different  local  times  were 
use  on  the  railroads,  many  of  them  not  differing  more  than  one  or  t 
minutes.     But  the  committee  regarded  this  merely  as  a  step  to 
unification,  and  they  urged  that  eventually  one  common   stand, 
should  be  used  as  railroad  and  telegraph  time  throughout  the  N 
American  Continent,  this  national  standard  being  the  time  of  the  me- 
ridian six  hours  west  of  Greenwich,  so  that  North  American  ti 
would  be  exactly  six  hours  later  than  Greenwich  time. 

Thanks  to  the  exertions  of  Mr.  W.  F.  Allen,  Secretary  of  the  G 
eral  Railway  Time  Convention,  the  first  great  practical  step  tow«l 
the  unification  of  time  was  taken  by  the  managers  of  the  Ameriri 
railways  on  November  18,  1883,  when  the  five  time-standards  abo' 
mentioned  were  adopted.  Mr.  Allen  stated  in  October,  1 
these  times  were  already  used  on  ninety-seven  and  a  half  per 
all  the  raiJcs  of  railway  lines,  and  that  nearly  eighty-five  per  cent 
the  total  number  of  towns  in  the  United  States  of  over  ten  t 
inhabitants  had  adopted  them. 

I  wish  to  call  particular  attention  to  the  breadth  of  vie' 
evinced  by  the  managers  of  the  American  railways.     By  ado 
national  meridian  as  the  basis  of  their  time-system,  they  might  ba' 
rendered  impracticable  the  idea  of  a  universal  time  to  be  u»c<l  by  Ei 
rope  as  well  as  America.     But  they  rose  above  national  jraloa.«i< 
and  decided  to  have  their  time-reckoning  based  on  the  meridian  whi 
was  likely  to  suit  the  convenience  of  the  greatest  number,  thn*  doii 
their  ntmost  to  promote  uniformity  of  time  throughout  the  world 
setting  an  example  of  the  sacrifice  of  human  susccptibtlitiei  to 
expediency. 
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Meanwhile,  Mr.  Sandford  Fleming's  proposal  had  been  discnssed 
&t  the  Geographical  Congress  at  Venice  in  1881,  and  at  a  meeting  of 
the  Gkodetic  Association  at  Rome  in  1883.  Following  on  this  a  spe- 
cial conference  was  held  at  Washington  in  October,  1884,  to  fix  on  a 
meridian  proper  to  be  employed  as  a  common  zero  of  longitude  and 
standard  of  time-reckoning  throughout  the  globe.  As  the  result  of 
the  deliberation  it  was  decided  to  recommend  the  adoption  of  the 
meridian  of  Greenwich  as  the  zero  of  longitude,  and  the  Greenwich 
civil  day  (commencing  at  Greenwich  midnight  and  reckoned  from 
0  to  twenty-four  hoars)  as  the  standard  for  time-reckoning.  In  mak- 
ing this  selection  the  delegates  were  influenced  by  the  considera- 
tion that  the  meridian  of  Greenwich  was  already  used  by  an  over- 
whelming majority  of  sailors  of  all  nations,  being  adopted  for  pur- 
poses of  navigation  by  the  United  States,  Germany,  Austria,  Italy, 
etc.  Further,  the  United  States  had  recently  adopted  Greenwich  as 
the  basis  of  their  time-reckoning,  and  this  circumstance  in  itself  indi- 
cated that  this  was  the  only  meridian  on  which  the  Eastern  and  West- 
ern Hemispheres  were  likely  to  agree. 

The  difficulties  in  the  way  of  an  agreement  between  the  two  hemi- 
spheres may  be  appreciated  by  the  remarks  of  the  Superintendent  of 
the  American  Ephemcris  on  Mr.  Sandford  Fleming's  scheme  for  uni- 
versal time  (which  was  subsequently  adopted  in  its  essentials  at  the 
Washington  Conference)  :  "  A  capital  plan  for  use  during  the  millen- 
nium. Too  perfect  for  the  present  state  of  humanity.  See  no  more 
reason  for  considering  Europe  in  the  matter  than  for  considering  the 
inhabitants  of  the  planet  Mars.  No  ;  we  don't  care  for  other  nations, 
can't  help  them,  and  they  can't  help  us."  * 

As  a  means  of  introducing  universal  time,  it  has  been  proposed  by 
Jlr.  Sandford  Fleming,  Mr.  W.  F.  Allen,  and  others,  that  standard 
times,  based  on  meridians  differing  by  an  exact  nnmbcr  of  hours  from 
Greenwich,  should  be  used  all  over  the  world.  In  some  cases  it  may 
be  that  a  meridian  differing  by  an  exact  number  of  half-hours  from 
Greenwich  would  be  more  suitable  for  a  country  like  Ireland,  Swit- 
zerland, Greece,  or  New  Zealand,  through  the  middle  of  which  such  a 
meridian  would  pass,  while  one  of  the  hourly  meridians  would  lie  alto- 
gether outside  of  it. 

The  scheme  of  hourly  meridians,  tbongh  valuable  as  a  step  toward 
uniform  time,  can  only  be  considered  a  provisional  arrangement,  and, 
though  it  may  work  well  in  countries  like  England,  Franco,  Italy, 
Austria,  Hungary,  Sweden,  etc.,  which  do  not  extend  over  more  than 
one  hour  of  longitude,  in  the  case  of  such  an  extensive  territory  as  the 
United  States  difficulties  arise  in  the  transition  from  one  honr-section 
to  the  next  which  are  only  less  annoying  than  those  formerly  expe- 
rienced, because  the  nnmber  of  transitions  has  been  reduced  from 
•eventy-five  to  five,  and  the  change  of  time  has  been  made  so  large 
•  "  Proceeding!  of  the  Ouiadian  Inftitute,"  Toronto,  No.  I-I3,  July,  1886. 
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that  there  is  less  risk  of  its  being  overlooked.  Tlip  natural  iDfcrea 
from  this  is  that  one  time-reckoning  should  be  used  tbroaghout  t 
whole  country,  and  thus  we  are  led  to  look  forward  to  the  adoption 
the  near  future  of  a  national  standard  time,  six  hours  slow  by  G 
wich,  for  railways  and  telegraphs  throughout  North  America. 

Wc  may  then  naturally  expect  that  by  the  same  process  which  \ 
have  witnessed  in  England,  France,  Italy,  Sweden,  and  other  coa 
tries,  railway-time  will  eventually  regulate  all  the  affairs  of  ordina 
life.  There  may  of  course  be  legal  difficulties  arising  from  the  chan| 
of  time-reckoning,  and  probably  in  the  first  instance  local  time  won 
be  held  to  be  the  legal  time  unless  otherwise  specified. 

It  seems  certain  that  when  a  single  standard  of  time  has  bed 
adopted  by  the  railways  throughout  such  a  large  tract  of  conntif 
as  North  America,  where  we  have  a  difference  of  local  times  exceeil' 
ing  five  hours,  the  transition  to  universal  time  will  be  but  a  smj 
step. 

But  it  is  when  wc  come  to  consider  the  influence  of  telegraphs 
business  life,  an  influence  which  is  constantly  exercised,  and  which 
year  by  year  increasing,  that  the  necessity  for  a  universal  or  woi 
time  becomes  even  more  apparent.  As  far  as  railways  arc  concomi 
each  country  has  its  own  system,  which  is  to  a  certain  extent  compl 
in  itself,  though  even  in  tho  case  of  railways  the  rapidly  increasii 
intercommunication  between  different  countries  makes  the  trausitit 
in  time-reckoning  on  crossing  the  frontier  more  and  more  inconvi 
lent.  Telegraphs,  however,  take  no  account  of  the  time  kept  in  I 
countries  through  which  they  pass,  and  the  question,  aa  far  as  th4 
are  concerned,  resolves  itself  into  the  selection  of  that  system  of  til 
reckoning  which  will  give  least  trouble  to  those  who  use  tbem. 

For  the  time  which  is  thus  proposed  for  eventual  adoption  throng 
out  the  world,  various  names  have  been  suggested.     Bat  whether 
call  it  Fniversal,  Cosmic,  Terrestrial,  or,  what  seems  to  me  best  of 
"World  Time,  I  think  we  may  look  forward  to  its  adoption  for 
purposes  of  life  in  the  near  future. 

The  question,  however,  arises  as  to  the  starting-point  for  the' 
versal  or  world  day.  Assuming  that,  as  decided  by  tho  great  majorii 
of  the  delegates  at  Washington,  it  is  to  be  based  on  the  meridian 
Greenwich,  it  h.is  still  to  be  settled  whether  the  world  day  is  to  btg 
at  midnight  or  noon  of  that  meridian.  The  astronomers  at  Ron 
decided,  by  a  majority  of  twenty-two  to  eight,  in  favor  of  the  di 
commencing  at  Greenwich  noon,  that  is,  of  making  the  day  throag 
out  Europe  begin  about  midday.  However  natural  it  might  be  tor 
body  of  astronomers  to  propose  that  their  own  peculiar  and  rstbar 
convenient  time-reckoning  should  be  imposed  on  the  general  pabUcv 
seems  safe  to  predict  that  a  world  day  which  commtnceti  in  tbe 
die  of  their  busiest  hours  would  not  be  accepte<l  by  bosincm  men. 
fact,  the  idea  on  which  this  proposal  was  founded  was  that  nniw 
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ime  would  be  used  solelj  for  the  internal  administration  of  railways 
and  telegraphs,  and  that  accurate  local  time  must  be  rigidly  adhered  to 
for  all  other  purposes.  It  was  conceded,  however,  that  persons  who 
traveled  frequently  might  with  advantage  use  universal  time  during 
rail  way-journey  a.  This  attempt  to  separate  the  traveling  from  the 
stationary  public  seems  to  be  one  that  is  not  likely  to  meet  with  suc- 
cess, even  temporarily,  and  it  is  clear  that  in  the  future  we  may  expect 
the  latter  class  to  be  completely  absorbed  in  the  former.  Another 
argument  that  influenced  the  meeting  at  Rome  was  the  supposed  use 
of  the  astronomical  day  by  sailors.  Now,  it  appears  that  sailors  never 
did  use  the  astronomical  day,  which  begins  at  the  noon  fullowing  the 
civil  midnight  of  that  date,  but  the  nautical  day  which  begins  at  the 
noon  preceding,  i.  e.,  twenty-four  hours  before  the  astronomical  day 
of  the  same  date,  ending  when  the  latter  begins.  And  the  nautical 
day  itself  has  long  been  given  up  by  English  and  American  sailors, 
who  now  use  a  sort  of  mongrel  time-reckoning,  employing  civil  time 
in  the  log-book  and  for  ordinary  purposes,  while,  in  working  up  the 
observations  on  which  the  safe  navigation  of  the  ship  depends,  they 
are  obliged  to  change  civil  into  astronomical  reckoning,  altering  the 
date  where  necessary,  and  interpreting  their  a.  u.  and  r.  m,  by  the 
light  of  nature.  It  says'  something  for  the  common  sense  of  our  sail- 
ors that  they  are  able  to  carry  out  every  day  without  mistake  this 
operation,  which  is  considered  so  troublesome  by  some  astronomers. 

In  this  connection  I  may  mention  that  the  Board  of  Visitors  of 
Greenwich  Observatory  have  almost  ananimously  recommended  that, 
in  accordance  with  the  resolution  of  the  Washington  Conference,  the 
day  in  the  English  "  Nautical  Almanac  "  should  be  arranged  from  the 
year  1891  (the  earliest  practicable  date)  to  begin  at  Greenwich  mid- 
night (so  as  to  agree  with  civil  reckoning,  and  remove  this  source 
of  confusion  for  saUors),  and  that  a  committee  appointed  by  them 
have  drawn  up  the  details  of  the  changes  necessary  to  give  effect 
to  this  resolution  without  causing  inconvenience  to  the  mercantile 
marine. 

The  advantage  of  making  the  world  day  coincide  with  the  Green- 
wich civil  day  is  that  the  change  of  date  at  the  commencement  of  a 
new  day  falls  in  the  hours  of  the  night  throughout  Europe,  Africa,  and 
Asia,  and  that  it  does  not  occur  in  the  ordinary  o£Sce-hourB  (10  a.  m. 
to  4  P.  u.)  in  any  important  country  except  New  Zealand.  In  the 
United  States  and  Canada  the  change  of  date  would  occur  after  four 
in  the  evening,  and  in  Australia  before  ten  in  the  morning.  This 
arrangement  would  thus  reduce  the  inconvenience  to  a  minimum,  as 
the  part  of  the  world  in  which  the  change  of  date  would  occur  about 
the  middle  of  the  local  day  is  almost  entirely  water,  while  on  the  op- 
posite side  we  have  the  most  populous  continents. 

The  question  for  the  future  seems  to  be  whether  it  will  be  found 
more  troublesome  to  change  the  hours  for  labor,  sleep,  and  meals  once 
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for  all  in  any  particular  place,  or  to  be  continaally  cbanging  them 
commanications  from  place  to  place,  whether  by  railway,  telegra 
or  telephone.  When  universal  or  world  time  is  used  for  railways 
telegraphs,  it  seems  not  unlikely  that  the  public  may  find  it  more 
venient  to  adopt  it  for  all  purposes.  A  business  man  who  daily  trait 
by  rail,  and  constantly  receives  telegrams  from  all  parts  of  the  woi 
dated  in  universal  time,  would  probably  find  it  easier  to  learn  ol 
for  all  that  local  noon  is  represented  by  17  hours  U.  T.  and  midnij 
by  5  hours  (as  would  be  the  case  in  the  Eastern  States  of  North  Ami 
ca),  and  that  his  office-hours  are  15  hours  to  21  hours  U.  T.,  than 
be  continually  translating  the  universal  time  used  for  hi«  t(>lr>gTi 
into  local  time. 

If  this  change  were  to  come  about,  the  terms  noon  and  midni^ 
would  still  presers'e  their  present  meaning  with  reference  to  local  (ti 
and  the  position  of  the  sun  in  the  sky,  but  they  would  oeaae  to 
inseparably  associated  with  twelve  o'clock. 

The  introduction  of  imiversal  time  would  practically  involre 
adoption  of  the  system  of  counting  the  hours  in  one  series  from  0 
24,  instead  of  in  the  two  series  0  to  13  a.  u.  and  p.  m.,  for,  as  sppi 
to  universal  time,  the  terms  ante-meridiem  and  pott-meridiem  w 
be  meaningless,  except  for  places  on  the  meridian  of  Greenwich, 
use  of  the  24-hour  system  on  railways  and  telegraphs  would  natora 
assist  in  breaking  the  spell  of  habit  which  associates  noon  and  midnij 
with  twelve  o'clock. 

It  may  be  mentioned  that  the  Eastern  and  Eastern  Extension  Ti 
graph  Companies  already  use  the  24-hoiir  system  throughout 
extensive  lines  of  telegraph  to  avoid  mistakes  of  a.  m.  and  p.  il, 
to  save  telegraphing  these  unnecessary  letters.     In  this  connection 
President  of  the  Western  Union  Telegraph  Company  in  the  Ul 
States  has  stated  that  the  adoption  of  the  24-hour  mode  of  rcdconl 
would,  besides  materially  reducing  the  risk  of  error,  save  at  li 
150,000,000  letters  annually  on  the  lines  of  his  company.     It  Is  a 
noteworthy  that  ninety-eight  per  cent  of  the  railway  managenin 
United  States,  representing  60,000  miles  of  railway,  bavo  ez 
themselves  in  favor  of  the  adoption  of  the  simple  Dotation  from  0 
24  hours. 

Considering  that  the  only  change  which  wo  are  railed  on,  in 
cordance   with   the   Washington   resolution,   to   make   in   our  ti 
reckoning  on  railways  is  the  adoption  of  the  24-bour  8yst«fn,  it  n 
be  hoped  that  our  railway  companies  will  not  be  behind  tho**, 
ITnited  States  in  appreciating  the  simplification  in  railway 
which  would  result  from  tbia  reform. 
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A  BALD  AND  TOOTHLESS  FUTUIiE. 
Bt  vibgil  g.  katon. 

To  a  person  wbo  has  a  moderate!  j  well-supplied  pocket-book  and 
a  thoughtful  turn  of  mind,  there  can  be  no  more  fruitful  theme 
for  meditation  than  to  go  into  our  large  halls,  theatres,  churches,  and 
other  places  of  public  resort,  and,  securing  a  seat  in  the  gallery  or  in 
the  rear  part  of  the  room,  look  at  the  heads  of  the  audience,  for  no 
other  purpose  than  to  ascertain  by  actual  count  how  many  show  signs 
of  baldness.  Unless  the  experimenter  baa  been  in  the  habit  of  count- 
ing for  this  object,  he  will  be  surprised  to  learn  that,  in  most  of  the 
Eastern  cities,  fully  thirty  per  cent  of  the  men  over  thirty  years  of 
ape  show  unmistakable  signs  of  baldness,  while  nearly  twenty  per  cent 
have  spots  on  their  heads  that  are  not  only  bald,  but  actually  polished 
with  the  gloss  that  is  supposed  to  belong  to  extreme  old  age  alone.  I 
have  been  in  the  majority  of  the  churches  and  theatres  in  all  tho  large 
Eastern  cities,  as  well  as  in  Chicago,  St.  Louis,  and  other  places  of  the 
West,  and  have  verified  my  assertion  by  actual  count.  From  my  ob- 
servation I  find  that  bald-headed  men  are  most  plentiful  in  New  York 
and  Boston.  After  these  come  Philadelphia,  Washington,  and  the 
Western  towns.  I  say  "men,"  for  two  reasons:  \.  Because  women 
usually  wear  their  hats  or  bonnets  on  such  occasions,  thus  covering 
their  crowns.  2.  In  case  their  hats  arc  removed,  tho  hair  is  combed 
up  so  as  to  cover  any  possible  bald  spot,  or  else  there  is  an  artificial 
"  switch  "  to  hide  the  defects  of  nature.  So,  without  indulging  in  any 
speculations  regarding  what  may  be,  I  will  confine  myself  to  what  is 
to  be  seen. 

Here  arc  a  few  observations  taken  in  Boston.  Trinity  Church: 
243  men ;  71  actually  bald,  40  indications  of  baldness.  King's 
Chapel :  86  men  ;  38  actually  bald,  14  indications  of  baldness.  Hoi- 
lis  Street  Theatre,  orchestra  at  performance  of  the  "Mikado":  63 
men  ;  27  actually  bald,  10  indioationa.  Boston  Theatre — Judic :  126 
men  ;  61  actually  bald,  43  indications. 

These  observations  were  taken  from  the  more  cultivated  classes  of 
Bociety,  and  do  not  give  a  fair  representation  of  the  Boston  head,  as 
repeated  calls  at  the  dime  museums  and  cheaper  variety  performances 
demonstrated.  For  instance,  of  the  thirty  men  seen  in  the  seats  of  the 
World's  Museum  in  Washington  Street,  but  eight  were  bald,  while 
only  five  others  had  thin  hair,  showing  that  baldness  was  simply  a 
question  of  a  very  few  years.  Again,  of  forty  men  at  Austin  and 
Stone's  Museum,  twenty-two  had  their  heads  well  covered  ;  and  at  the 
Windsor  Theatre  (variety)  I  found  le»a  than  twenty-five  per  cent  who 
bftd  thin  hair. 

On  the  other  hand,  at  shows  and  entcrtainDacnXa  ol  t&.c(i«  -t^.'S^nft- 
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ment,  the  bald-headed  element  was  consi<lerabIy  larger.  Of  two  nig 
when  Patli  sang  at  the  Boston  Theatre  there  were  forty-six  per  c 
of  bald  heads  on  one  occatiion  and  forty-two  on  the  other.  When 
Lussan  appeared  in  "Fra  Diavolo"  I  discovered  thirty-eight  per  c 
of  baldness,  and  at  one  of  Matthew  Arnold's  lectures  there  were  foi 
six  per  cent.  In  fact,  oat  of  hundreds  of  observations,  extending  01 
several  years,  I  have  found  that  the  higher  the  price  of  admisnion, 
presumably  the  more  refining  nature  of  the  performance,  the  larger  t 
per  cent  of  bald  heads.  One  night  I  counted  the  occupants  of  a  f( 
settees  in  my  immediate  vicinity  at  an  exhibition  which  John  L.  9 
livan  gave  at  the  Mechanics'  Fair  Building,  and  was  surprised  to 
that  less  than  twelve  per  cent  of  the  men  were  bald.  As  this  w 
show  where  the  spectators  had  the  privilege  of  retaining  or  discard! 
their  hats  at  pleasure,  I  think  it  was  not  a  fair  test. 

In  large  cities,  where  over  one  half  of  the  population  is  imi 
thirty  years  of  age,  and  where  half  of  those  who  attend  places 
amusement  can  safely  be  placed  at  less  than  forty  years,  these  fa 
are  certainly  interesting  to  every  person  who  wishes  to  know  wl 
kind  of  a  looking  person  the  coming  man  is  going  to  be.  It  is 
uncommon  to  see  men  under  thirty  years  of  age  whose  crowns 
totally  denuded  of  hair.  In  one  store  in  New  York  city  are  twel 
shipping-clerks,  all  under  forty  years  of  age,  and  seven  of  them 
bald,  while  two  more  are  vainly  trying  to  prevent  baldness  by 
hair-restorers.  There  are  more  bald-headed  men  in  Boston  than  thi 
are  who  have  black  or  red  hair.  Next  to  the  brown  heads,  tlw  ba 
heads  have  the  largest  number  of  representatives.  In  order  to  pro> 
this,  it  is  only  necessary  to  go  to  any  party  or  place  of  amnsemeot 
assemblage  of  any  kind  in  New  England.  In  my  capacity  M 
paper  reporter  I  attended  a  funeral  in  Beacon  Street,  Boston, 
years  ago,  where  the  clergyman,  the  undertaker,  and  every  one 
the  mourners  were  bald-headed  !  The  only  perfect  head  of  hair 
saw  at  the  house  was  that  of  the  fair  young  girl  who  lay 
casket.  Instances  showing  the  proneness,  not  only  of 
New  England,  but  of  the  whole  country,  to  become  bald,  c 
given  indefinitely,  but  I  think  the  foregoing  will  suffice. 

Now,  in  view  of  these  facts,  can  any  one  say  that  the  eoraing 
of  New  England  at  least,  will  not  be  bald  ?    If  not,  what  is 
ent  generation  doing,  or  what  can  it  do,  to  hinder  such  a  fata  ? 
The  old  physiological  law  of  stock-breeding,  that  "  like 
like,"  applies  to  men  as  well  as  to  animals.     If  men  at  the 
they  marry  and  begin  to  raise  children  arc  bald-headed,  t1 
expect  their  children  to  enjoy  the  traits  of  their  sireo.     A  fall 
mother  who  become  bald  when  young  can  safely  predict  a  lika 
for  their  offspring.     There  is  no  reason  why  bald  heads  tboald 
yield  to  the  laws  of  heredity  as  much  as  curly  beads  or  red 
AnyiVung  e\sft  ■woviX^^ecni'VHMi^tu.ral. 
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To  hinder  such  a  tendency  it  is  only  needful  to  learn  its  cause, 
■which  seems  to  be  no  other  than  wearing  tightly  fitting  head-cover- 
ing, living  in-doors,  and  the  lately  developed  habit  of  keeping  the 
hair  closely  cropped.  Among  the  savage  races,  who  live  out-doors 
most  of  the  time  and  go  bareheaded,  baldness  is  unknown.  To  these 
hair  is  a  protection.  It  grows  in  rank  profusion  without  care.  Some- 
thing is  needed  to  protect  the  scalp  from  sun  and  wind  and  rain,  and 
hair  grows  luxuriantly  ;  when  hats  and  caps  were  invented  they  took 
the  ]ilaco  of  the  natural  shield,  and  the  hair,  having  no  longer  any 
function  to  perform,  fell  aw.ay.  The  days  of  its  usefulness  in  the 
economy  of  life  are  past,  and,  like  the  tails  of  the  monkeys  and  the 
muscles  of  the  ears,  it  h.is  become  rudimentary  from  disuse.  If  it  is 
to  be  restored  to  its  former  glory,  men  must  stop  making  "close 
crops,"  and  must  go  bareheaded.  That  there  are  fewer  bald-headed 
women  than  men  is  due  to  the  fact  that  ladies  do  not  "  shingle  "  their 
hair  after  the  manner  of  the  sterner  sex.  The  recent  fashion  of 
"banging"  and  "frizzing"  their  hair,  adopted  by  ladies  of  fashion, 
is  a  deaih-blow  to  their  sex  having  good  hair  much  longer.  If  it  con- 
tinues, there  will  be  as  many  bald-headed  women  as  men.  Allowing 
the  hair  to  grow  long  and  exposing  the  head  to  the  weather  with  little 
or  no  protection  are  the  methods  by  which  a  rapidly  disappearing 
beauty  of  the  race  can  be  restored.  It  is  to  this  neglect  of  fashion- 
able care  that  the  farmers  with  "hay-seed  in  their  hair"  owe  their 
comparative  freedon;  from  baldness.  The  man  or  woman  who  wears 
a  closely  fitting  cap  and  works  in  overheated  shops  and  stores,  under 
the  rays  of  gas  and  electric  lights,  can  not  expect  to  have  good  hair. 
If  they  want  to  be  "worth  scalping"  they  must  go  out  in  the  open  air 
and  expose  their  heads  so  that  they  will  feel  the  need  of  scalp-locks. 
Nature  never  makes  anything  for  which  she  has  no  need,  and,  when 
she  finds  that  her  works  are  of  no  use,  she  proceeds  to  eliminate  the 
superfluous  article. 

The  same  rule  can  be  applied  to  the  early  decay  of  human  teeth, 
and  with  the  same  results.  Old  men  now  living  tell  of  a  time  when 
dentists  were  almost  unknown.  The  family  physician  used  to  keep  a 
pair  of  forceps  and  tooth-keys  to  pull  out  such  teeth  as  insisted  on 
aching  for  an  unrea-sonable  length  of  time,  while  the  idea  of  false  teeth 
was  so  strange  that  the  person  who  had  a  set  was  an  object  of  cu- 
riosity for  the  whole  neighborhood.  Now,  nearly  half  the  people  over 
twenty  years  of  age  have  one  or  both  jaws  occupied  by  artificial  teeth, 
and  the  sign  of  the  dentist  occupies  a  conspicuous  place  on  every 
■treet  corner. 

When  the  men  used  to  live  largely  on  a  meat  diet,  sometimes 
cooked,  though  oftener  raw — tearing  it  off  from  the  bones  in  great 
junks,  and  chewing  it  like  beasts  of  prey — they  had  some  use  for  ca- 
nines  and  molars,  and  these  implements  were  furnished  to  meet  the 
demand.    With  the  invention  of  knives  and  forka,  v>f  Vii^Wb  vcA  cmw- 
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centratcd  preparations,  of  bolted   flonr,  and  pics  and  cakes, 
time  when  the  teetb  bad  few  offices  to  perform,  and  tbey  began 
decay  for  want  of  employment.     To  use  a  labor-pbraec,  tbcy  weit 
"out  of  work." 

Tbe  fact  that  father  and  mother  bave  poor  teeth  descends  to  thi 
children  with  even  more  surety  than  a  deficiency  of  hair.  Dentist 
inform  me  that  fully  one  half  of  their  youthful  patrons  never  sb 
their  "milk"  molars.  They  remain  in  the  jawa  (or  on  them)  unt 
the  possessor  is  from  twenty  to  thirty  years  of  age,  and  then  dec^ 
and  come  out,  or  are  pulled,  to  make  room  for  "  store  "  teeth.  Owin 
to  this  habit,  many  a  person  who  has  a  good-looking  set  of  canio 
and  incisors  is  without  a  single  molar.  Wisdom-teeth,  that  come  i 
full  maturity  and  mark  the  age  of  manhood  and  womanhood,  are  usq 
ally  short-lived,  and  frequently  show  specks  of  decay  as  soon  as  tbe 
appear.     Mankind  do  not  use  teetb,  and  so  tbe  teeth  disappear. 

Looking  at  tbe  facts  as  presented,  there  can  be  but  one  concluaot 
regarding  the  coming  man.  If  the  present  state  of  things  continoel 
be  will  be  bald-beaded  and  toothless.  From  all  indications,  the  timi 
when  this  kind  of  a  coming  man  will  be  here  is  bat  a  few  generatioi 
away. 


LIFE  ON  A  CORAL  ISLAND* 

Bt  PBoraMOB  W.  K.  BUOOKS. 

AFTER  tbe  discovery  of  the  Bahama  Idlands,  Columbus 
Queen  Isabella  that  "  this  country  as  far  surpasses  all  other 
in  beauty  as  tbe  day  exceeds  tbe  night  in  brilliancy  "  ;  and  as  tbe  scii 
tific  expedition  of  tbe  Johns  Hopkins  University  approached 
islands,  and  the  beauties  of  tbe  land  and  sea  and  sky  of  tbe  troi 
began  to  unfold  themselves  before  our  eyes,  all  tbe  mcmb«ra 
party  echoed,  in  words  of  their  own,  the  impression  of  the 
plorer. 

We  had  been  shut  up  for  nineteen  days  in  a  little  schooner,  smaDi 
than  those  in  which  Columbus  made  bis  first  voyage,  in  a  bold 
did  not  allow  us  to  stand  erect,  with  no  floor  except  a  few  roogl 
boards  laid  on  the  ballast  of  broken  stone.  We  bad  found  an  eodiM 
source  of  pleasure  and  profit  in  the  examination  of  the  marine  aninal 
which  drifted  by  us  in  the  floating  sargassum  of  the  Gulf  Stream, 
we  had  seen  for  ourselves  what  we  had  so  often  read,  that  tbe 
is  the  true  home  of  animal  life,  and  that  tbe  life  of  tbe  land  isM 


*  This  Interesting  sketch  of  whkt  a  party  of  enthusiutio  worlting  nattmlbl* 
outside  their  labormtorj,  during  a  recent  rislt  to  the  Bcmnidai,  first  Kppa*r«4  la 
"  Baltimore  Sun."     As  it  is  weli  worthy  >  more  permanent  record  than  the  eelomai  of  ( 
daily  newspaper  can  afford,  we  gladly  repriol  it  from  atip*  kindly  mu  na  l>y  Um  lal 
— Iva.  Eonoaa. 
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ing  when  compared  with  the  boundless  vrealth  of  living  things  in  mid- 
ocean.  Still,  our  three  weeks  of  tossing  and  pitching  in  a  heavy  sea 
had  tried  onr  patience  until  we  were  heartily  tired  of  our  narrow  quar- 
ters, and  ready  to  give  a  warm  welcome  to  any  land. 

We  sighted  Abaco,  the  outermost  one  of  the  Bahama  Islands,  at 
daybreak  on  a  beautiful  Sunday  morning,  and  we  were  soon  in  calm 
water,  threading  our  way  before  a  gentle  breeze,  which  hardly  ruffled 
the  surface  among  the  countless  small  islands  which  form  a  fringe  or 
natural  breakwater  around  the  "  mainland  "  of  Abaco. 

This  island,  which  lies  nearly  north  and  south,  is  about  a  hundred 
miles  long,  and  its  eastern  edge  is  bordered  by  a  narrow  sound  from 
three  to  live  miles  wide,  the  outer  shore  of  which  is  formed  by  a  rim 
made  up  of  thousands  of  small  islets,  or  "keys,"  separated  from  each 
other  by  narrow,  winding  channels.  Some  of  the  keys  are  ten  or  twelve 
miles  around,  while  others  arc  no  larger  than  a  small  bouse.  They 
are  high  and  well  wooded,  with  bold  headlands  and  cliffs,  and  long, 
winding  bays  and  inlets. 

Our  first  sail  among  them  was  an  experience  which  will  always 
remain  fresh  in  our  memories.  As  far  as  the  horizon,  before  and 
behind  us,  was  a  series  of  bold  promontories,  one  jetting  out  beyond 
another,  and,  as  our  vessel  rounded  one  rocky  point  after  the  other, 
new  stretches  of  land  and  water  opened  before  us  with  new  glimpses 
of  the  strange  country  we  had  come  so  far  to  explore. 

We  had  read  many  glowing  descriptions  of  the  gorgeous  beauty 
of  the  tropics,  but  these  were  all  forgotten,  and  we  felt  that  we  were 
entering  a  land  where  everything  was  new.  Our  reason  refused  to 
put  any  limit  to  the  wonderful  discoveries  which  filled  our  imagina- 
tion, and,  as  we  stilled  slowly  past  cliffs  bathed  in  spray  from  the 
breakers  which  rolled  in  from  the  ocean,  past  the  mouths  of  caves 
which  the  sea  had  hollowed  out  in  the  limestone  rock,  past  deep  bays 
and  long,  winding  sounds  which  penetrated  deep  into  the  islands,  our 
fancy  peopled  every  cave  and  tide-jmol  with  strange  animals  new  to 
science,  and  we  felt  all  the  glow  of  enthusiasm  which  we  experienced 
when  we  first  entered  a  scientific  laboratory  and  prepared  to  solve  all 
the  problems  of  the  unknown  universe. 

Navigation  among  the  sunken  reefs  and  submerged  islands,  which 
are  much  more  numerous  than  those  above  water,  is  very  dangerous. 
A  few  miles  away  the  ocean  is  more  than  three  miles  deep,  with  no 
land  nearer  than  Africa,  and  the  heavy  sea  which  is  always  pounding 
upon  the  outer  reefs  soon  puts  an  end  to  any  vessel  which  deviates 
from  the  narrow,  winding  channels  between  the  ledges  of  growing 
coral ;  but  our  pilot  steered  us  safely  through  the  crooked  inlet  be- 
tween Whale  Key  and  No-Narae  Key  into  the  inner  sound- 
Hero  we  saw,  for  the  first  time,  that  intensely  green  sea  which  has 
been  so  frequently  mentioned  by  voyagers  among  coral  islands.  This 
vivid  color  soon  became  more  familiar,  but  never  lost  vVA-aQN«Xv^%*s^ 


it  still  holds  its  place  as  tbc  most  brilliant  and  characterifitio  fi 
of  tbis  bigbly  colored  landscape,  and  it  is  totally  unlike  anything  yrilk 
is  to  be  seen  anywbere  except  in  a  coral  sen. 

The  water  is  so  perfectly  pure  and  clear  that  small  objects,  lik( 
shells  and  star-fish,  arc  visible  on  the  pure  while  coral  sand  at  a  drpt 
of  fifty  or  sixty  feet,  and  the  snnlight,  which  is  reflected  from  tbi 
white  bottom,  gives  to  the  water  a  vivid  green  luster,  which  is  total! 
unlike  anything  in  our  familiar  conception  of  water.  The  whole  sor 
face  of  the  sound  seemed  to  be  illuminated  by  an  intense  grwn,  pb 
phorescent  light,  and  it  looked  more  like  the  surface  of  a  giganti 
polished  crystal  of  beryl  than  water.  The  sky  was  perfectly  clear  an 
cloudless,  and  overhead  it  was  of  a  deep  blue  color  ;  but  near  the  hori 
zoD  the  blue  was  so  completely  eclipsed  by  the  vivid  green  of  thi 
water  that  the  complementary  color  was  brought  out,  and  the  bl 
was  changed  to  a  lurid  pink  as  intense  as  that  of  a  November  sunset 
The  white  foam  which  drifted  by  the  vessel  on  the  g^-eon  water  ap 
peared  as  red  as  carmine,  and  I  afterward  found  in  a  voyage  throng 
the  sounds  in  a  white  schooner  that  the  sides  of  the  vessel  seemed  I 
have  a  thin  coat  of  rose-colored  paint  when  seen  over  the  rail  agaiiitl 
the  brilliant  green. 

About  noon  we  reached  our  destination.  Green  Turtle,  a  sroal 
town  on  a  key  of  the  same  name,  nearly  a  hundred  and  fifty  mil 
from  Nassau,  the  center  of  the  civilization  of  the  islands.  Ai»  iherr 
no  town  between  Green  Turtle  and  Nassau,  and  as  the  only  rc-guiaf 
connection  in  the  enmrner-time  between  Nassau  and  the  rest  of  tiM 
world  is  a  steamer  once  a  month  to  New  York,  and  as  no 
from  home  could  reach  us  in  time  for  a  reply  by  the  same  steamer,  wi 
were  more  remote  from  our  friends  and  families  than  we  should  bari 
been  in  the  Sandwich  Islands.  Although  one  member  of  our  party 
had  been  a  traveler  in  Asia  and  South  America,  and  all  but  two  hi 
lived  in  Europe,  I  think  that,  as  we  came  to  anchor  in  the  little  harbol 
at  Green  Turtle  and  looked  back  upon  our  long  journey,  our  scanty 
fare  and  narrow  quarters,  and  thought  of  the  miles  of  water  wWel 
lay  between  us  and  home,  we  all  felt  that  we  had  never  before 
so  far  away.  As  the  strict  laws  of  the  island  do  not  permit  the 
action  of  any  business  on  Sunday,  we  were  not  allowed  to  disemb 
until  the  next  day,  and  we  had  plenty  of  time  to  examine  from  thi 
water  the  new  land  which  we  had  been  so  long  in  reaching. 

We  came  to  anchor  in  the  mouth  of  a  beautiful  winding  bay,  t 
water  about  thirty  feet  deep,  but  so  olear  that  tbc  vessel  svcmcd 
float  in  air,  and  the  motions  of  the  gigantic  star-fishes  and  twa-i 
could  be  studied  on  the  white  bottom  a^  well  as  if  they  were 
aquarium.     The  shores  of  the  bay  arc  high  and  rocky  and  well  v 
down  to  the  water's  edge,  where  the  vegetation  6nda  in  a  fringe 
mangrove-bushes  perched  above  the  pure  salt  wat-  •  -lieir 

Btilt-like  TooVb,  N«\i\cVv  Mfth  u^  from  the  bottom  like  i  >f  a 


LIFE  ON  A   COMAL  ISLAND. 

mnbrella  to  moet  several  fe«t  aboTe  the  water  at  the  point  from  which 
the  main  stem  arisen.  Behind  as,  aeveral  mUes  away,  is  the  "main- 
land "  of  Abaco,  separated  from  us  by  the  green  water  of  the  sound, 
which  stretches  in  both  directions  as  far  as  the  horizon.  In  front  of 
us,  on  the  sliore  of  the  bay,  lies  the  town  of  Green  Turtle,  a  much 
more  prosperous  and  civilized  place  than  we  had  been  led  to  expect, 
with  freshly  painted  two-story  stone  and  frame  houses,  set  side  by 
side  close  to  the  straight,  narrow  main  street,  which  is  used  only  as  a 
foot-path,  as  there  are  no  horses  or  cattle  nearer  than  Nassau.  The 
main  street,  which  is  called  Broadway,  is  hardly  more  than  ten  feet 
wide,  while  the  cross-streets  are  just  wide  enough  for  two  persons  to 
pass.  They  are  bordered  by  stone  walls  or  high  fences  ^nd  are  per- 
fectly level,  as  clean  as  the  deck  of  a  vessel,  pare  wbite,  with  a  bed 
of  solid  coral  limestone,  the  inequalities  of  which  are  filled  with 
cement. 

This  description  applies  to  only  the  better  portions  of  the  town, 
where  the  white  natives  and  a  very  few  of  the  negroes  live.  On  ono 
side  of  the  harbor  a  long,  low  sand-spit  separates  this  portion  from 
the  much  more  picturesque  portion  inhabited  by  the  poorer  people, 
most  of  whom  are  negroes.  Here  the  little  palm-tliatched  huts,  without 
doors  or  windows  or  chimneys,  most  of  them  in  the  most  attractive 
stages  of  picturesque  decay  and  dilapidation,  without  any  regular 
arrangement  nestle  in  a  thicket  of  aloe  and  cactus  and  bananas  and 
castor-oil  plant,  which  runs  parallel  to  the  white  sand-beach,  and  is 
penetrated  here  and  there  by  the  narrow  white  foot-paths  which  lead 
to  the  huts. 

This  is  by  far  the  most  distinctive  and  interesting  portion  of  the 
town,  and  every  feature  of  the  landscape,  the  clear  water,  the  white 
beach,  the  tropical  thicket,  the  thatched  huts,  the  towering  cocoanut- 
trees,  and  the  dark-green  leaves  of  the  bananas,  are  all  bo  thoroughly 
tropical  that,  as  we  lie  on  the  deck  of  the  little  schooner  floating  on 
the  glassy  surface  of  the  calm  water  under  the  deep  blue  sky,  with 
great  banks  of  white  clouds  piled  up  on  the  horizon,  we  have  before 
as  every  feature  which  our  reading  has  led  ns  to  associate  with  coral 
islands,  and  it  is  easy  to  imagine  ourselves  in  the  South  Pacific. 

Our  subsequent  exploration  of  the  Bahamas  showed  ns  that  no- 
where else  in  the  whole  group  are  so  many  of  the  characteristic  pecul- 
iarities of  the  tropics  crowded  into  such  a  small  space.  We  had  very 
scanty  information  when  we  made  our  selection,  but  the  choice  of 
Green  Turtle  was  a  fortunate  accident,  for  our  first  view  of  the  islands 
gave  n*  a  more  intimate  acquaintance  with  coral  islands  than  wo 
shonld  have  gained  in  a  month  spent  at  Nassau. 

Beyond  the  town  the  inland  ends  in  a  bold,  overhanging  cliff,  (epa- 
rated  by  a  narrow  inlet  from  a  small,  low  island,  Pelican  Key,  which 
is  covered  by  a  growth  of  cocoanut- trees.  From  our  anchorage  wo 
can  look  out  through  this  inlet,  framed  between  the  two  \«>W'c\\'b.,'«n?S.. 


no 


THE  POPULAR  SCIENCE  MONTHLY. 


can  see  the  vivid  green  gradually  fading  as  the  water  deepens  \ 
the  edge  of  the  reef,  which  ta  marked  by  a  line  of  wbtt4 
heaving  and  tossing  as  the  swell  rolls  in  from  the  deep  blue  water 
which  stretches  beyond  until  it  merges  with  tiie  lighter  blue  of  th( 
cloudless  sky. 

Every  outline  u  so  sharply  defined  in  the  pure  atmosphere,  and  si 
many  elements  are  crowded  into  the  brilliantly  colored  picture,  tlu 
it  is  more  like  a  landscape  traced  by  fancy  in  the  clouds  at  sunset  thai 
a  substantial  reality,  and  the  whole  is  so  much  like  fairy-land  that  wi 
feel  that  if  we  should  shut  our  eyes  for  a  few  minutes  we  should  exi 
pect  on  of>ening  them  to  find  the  picture  dissolving  into  clouds. 

Curbing  our  fancy,  however,  and  returning  to  the  solid  facts  al>oai 
us,  science  tells  us  that  the  history  of  the  country  is  far  stranger  thai 
any  fairy -story,  and  that,  as  the  geologist  measures  time,  this  whoU 
group  of  islands,  stretching  for  six  hundred  miles  across  the  map,  am 
furnishing  a  liorae  where  thousands  of  people  are  bora  and  pass  theil 
lives,  and  grow  old  and  die,  is  actually  as  transient  and  unstable  as 
summer  cloud.  Only  a  few  years  ago,  as  years  go  with  the  geologist) 
every  particle  of  the  land  before  us  was  diffused  through  the  oci 
in  invisible  calcareous  molecules,  which  have  been  gathered  from  th( 
waves  and  deposited  by  microscopic  animals,  and  everywhere  about 
us  we  find  abundant  proofs  that  if  these  animals  should  cease  theii 
constructive  labors  the  whole  would  soon  be  difTuscd  through  lh( 
ocean  like  the  lump  of  sugar  which  is  dissolved  by  our  coffee. 

After  we  had  familiarised  ourselves  with  this  distant  view,  tin 
custom-house  officer  came  aboard  and  welcomed  us  to  the  islands  ii 
the  name  of  the  British  Government,  and  told  us  that,  although  w 
could  not  be  permitted  to  settle  on  shore  until  the  next  day,  we  wer 
at  liberty  to  land  .ind  explore. 

All  the  members  of  our  party  will  long  remember  the  kiml  fa« 
of  this  gentleman,  Mr.  Bethel,  with  whom  we  soon  l)ecamo  w 
quaintei  He  is  not  only  the  custom-house  collector,  but  also  rei 
magistrate,  postmaster,  health-officer,  superintendent  of  schools,  am 
the  general  representative  of  the  Government.  I  myself,  as  dirwtoi 
of  the  party,  was  the  only  witness  of  the  promptness  and  infornuijt 
with  which  he  dispatched  our  business  at  his  office,  but  we  all 
made  to  feel  that  he  is  a  warm  and  kindly  friend,  ready  to  be 
upon  at  all  times  for  help  and  advice,  and  pleased  to  welcome  us  at 
home. 

As  soon  as  we  received  his  permission  to  land,  a  party  sturtodol 
in  the  yawl,  which  we  had  brought  from  Baltimore  on  tho  deck  of 
little  schooner,  to  visit  an  abandoned  house  which  waa  p<Mnted  oat 
us  upon  a  hill-side  at  a  distance  from  the  town. 

The  boat  soon  reached  the  mangroves,  and,  pushing  in  as  far 
possible,  we  found  ourselves  surrounded  by  the  life  '-^  •'••■  •-•ipioa. 
the  tide  was  out,  we  could  reach  up  from  the  boat  ai)  i  ortf 
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heads  tbe  oysters  which  were  growing  in  great  clasters  on  the  root« 
and  branches  of  tbe  treee.  The  clear  water  was  tilled  with  fiiihes  of 
strange  forms  and  brilliant  colors,  and  they  were  perfectly  fearless,  so 
that  they  could  be  examined  without  difficulty,  aa  they  chased  and 
captured  their  food  among  the  submerged  roots.  Tbe  bottom  was 
thickly  covered  with  beautiful  sea-anemones,  and  everywhere,  on  the 
bottom,  on  the  roots  and  branches  of  the  trees,  and  on  tbe  rocks  at  the 
water's  edge,  we  found  a  wealth  of  mollusks  and  Crustacea,  which  soon 
taught  US  to  regard  the  mangrove-thickets  as  rich  collecting-grounds. 
We  were,  however,  unable  to  penetrate  through  it  to  the  land  until  wo 
discovered  a  little  cove,  where  the  bushes  had  been  cut  down.  Push- 
ing the  boat  into  this,  we  reached  an  open,  grassy  landing-place,  shaded 
by  two  or  three  cocoanut-trees,  and  surrounded  by  a  dense  forest  ex- 
cept at  one  point,  where  a  narrow  path  led  up  the  hill  to  tbe  house. 

The  front  was  at  first  a  stronger  attraction  than  the  house,  and 
one  of  the  first  objects  to  catch  the  eye  was  a  great  mass  of  epiphytic 
orchids  on  a  dead  branch  close  to  our  landing-place.  Tbe  species  is 
not  one  that  is  prized  by  orchid  cultivators,  but  the  plant,  which  was 
much  more  luxuriant  than  those  which  arc  seen  in  greenhouses,  and 
in  full  bloom  with  flowers  which  diffused  a  delightful  fragrance 
through  the  woods,  was  gathered  just  before  our  return  to  Baltimore, 
and  was  safely  carried  home,  and  is  now  here  in  fall  vigor  and  beauty, 
a  living  memento  of  our  first  landing  on  a  coral  island. 

As  we  were  unable  to  penetrate  the  thicket  without  great  labor, 
the  party  soon  made  its  way  along  the  path  up  the  hill  to  the  old 
house,  which  was  critically  examined  as  to  its  fitness  for  a  laboratory 
and  home  for  our  party  of  seven.  It  proved  to  be  a  one-story  frame 
house,  without  windows  or  floor,  but  out-of-doors  the  surroundings 
were  all  that  a  naturalist  could  wish.  The  exposed  side  commanded  a 
view  of  the  island  and  harbor,  while  the  other  three  sides  were  sur- 
rounded by  a  dense  growth  of  shade  and  fruit  trees,  which  had  been 
planted  by  the  absent  owner.  We  also  found  a  large  stone  cistern 
shaded  by  palms  and  tamarind-trees  and  orange-bushes,  and  filled  with 
good  water. 

We  had  been  informed  that  there  were  do  vacant  houses  in  the 
town,  and,  although  this  one  was  very  small  and  not  at  all  suitable  for 
work  with  the  microscope,  a  residence  in  this  cool  and  elevated  place 
in  the  heart  of  the  forest  seemed  so  attractive  that  the  discovery  that 
it  swarmed  with  mosquitoes  did  not  dampen  our  enthusiasm  ;  and, 
even  after  the  fine  general  view  of  the  island,  which  we  obtained  from 
the  hill  behind  it,  had  shown  us  that  we  were  separated  from  the  town 
and  from  the  nearest  house  by  a  long,  winding  sound,  and  should  bo 
com|>elled  to  go  three  or  four  miles  for  our  supplies,  we  still  felt  that 
the  attractions  of  this  retired  spot  would  overbalance  all  the  disad- 
vantages in  ca<«e  no  better  house  could  be  found  in  the  town. 

When  the  excursionists  returned  to  the  schooner,  hQN«"6^«^>>Ck«^ 
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found  that  another  member  of  the  party,  who  had  also  be«n  honM 
bunting,  had  found  one  in  the  town  which  was  much  better  fitted  f( 
our  use.  The  owner  and  occupant  was  willing  to  vacate  and  rent  ( 
U8,  but  he  could  not  talk  business  on  Sunday.  The  next  niorniDg 
satisfactory  bargain  was  made,  and  after  our  business  at  the  custom 
bouse  had  been  dispatched  we  took  posscsaion  and  prepared  to  lam 
our  apparatus  and  furniture.  This  work  went  on  slowly,  for  our  honi 
is  at  some  distance  from  the  water,  and,  as  there  are  no  horses  or  carti 
everything  was  carried  up.  We  found  labor  very  cheap,  and,  whil 
our  nickel  cents  and  five-cent  pieces  are  not  regarded  as  money,  a  bi| 
copper  cent  is  highly  appreciated.  The  pastor  of  one  of  the  churche 
kindly  exchanged  some  of  our  silver  money  for  a  pocketful  of  thei 
from  the  contribution-box,  and  a  large  force  of  natives  was  soon  hirei 
and  set  at  work.  They  quickly  picked  out  all  the  lighter  and  small 
packages,  and  a  long  procession  of  men  and  boys  and  girls  waa  boo( 
on  its  way  to  the  house,  marching  like  a  column  of  ants  along  the  nal 
row  path  from  the  landing,  laden  with  tin  buckets,  chairs,  nets,  oart 
and  small  bundles.  The  larger  boxes  required  more  deliberation,  an 
after  one  or  two  journeys  most  of  our  assistants  resolved  themselvi 
into  advisory  boards  and  escorts,  and  a  procession  was  formed  for  eac 
package,  but  nothing  was  lost  or  stolen  or  broken,  and  before  nigb 
everything  was  in  the  house,  our  beds  were  set  up,  and  our  cookin 
utensils  and  provisions  were  unpacked.  The  only  aval' 
the  town  was  rented  and  set  up,  n  cook  was  hired,  and  wi 
rest  and  to  examine  our  new  house  while  waiting  for  our  first  meal 
shore. 

The  house  is  small,  but  by  using  all  the  rooms  as  work-rooms, 
putting  our  lieds  in  comers  which  are  of  no  other  use,  we  have  fon: 
room  for  all  hands.  It  is  a  two-story  house,  with  the  walls  of  stoQ 
as  far  as  the  second  floor,  and  of  wood  above,  nicely  painted 
papered,  in  good  repair,  with  plenty  of  doors  and  windows,  a  1 
stone  cistern  of  good,  cool  water,  and  on  the  second  floor  a  lAr| 
veranda  overhanging  the  street  in  front,  for,  like  all  the  large  h 


it  is  close  to  the  street,  which,  as  a  sign  on  the  comer  informs  ^^| 
Union  Street.  It  is  a  narrow  pathway  about  five  feel  wido,  of  ei4^| 
white  limestone. 

We  are  near  the  comer  of  Broadway,  and  on  one  side  of  ui 
the  houses  are  large,  well  built,  and  in  good  repair,  with  well-kep 
gardens.  On  the  other  side,  the  street  gradually  narrows  down  to 
unfenced  foot-path,  which  leads  to  the  brush  through  a  jungle  of  rui 
vegetation  through  which  little  thatched  huts  are  irregularly  scatte 
We  therefore  have  all  the  advantages  and  comforts  of  "  "  terportid 
of  the  town,  but,  being  on  the  border-line,  we  are  Rf  y  near  til 

more  primitive  and  interesting  portion  to  establish  a  familar  acqaaiat 
ance  with  the  people,  and  to  get  an  inside  view  of  their  life.  Tbi»  w 
accompUs\i  tbe  bettor,  as  one  of  the  members  of  oar  [mrty,  who  ii 
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piiysician,  finding  that  there  is  no  other  doctor  within  a  hundred 
miles,  kindly  allows  the  people  to  call  upon  him  for  gratuitous  service 
in  his  profession.  In  a  few  days,  as  bis  desire  to  help  those  who  need 
him  has  become  known,  we  are  besieged  at  all  liours  by  patients,  who 
stand  in  the  street  and  call  out,  "  Is  the  pill-doctor  at  home  ?  "  He  is 
now  so  fully  employed  that  his  own  studies  are  seriously  obstructed, 
and  he  has  been  forced  to  establish  office-hours. 

His  usefulness  is  seriously  impaired  by  the  fact  that  a  merchant  to 
whom  the  poor  people  take  their  prescriptions  to  have  them  forwarded 
to  the  apothecary  at  Nassau  is  apt  to  suggest  as  a  substitute  a  purchase 
from  his  stock  of  strengthening-plasters,  or  from  an  invoice  of  liver- 
pills  which  he  imported  some  years  ago. 

I  am  surprised  to  leam  from  Dr.  Mills  that  in  this  delightful  cli- 
mate, where  the  temperature  is  almoat  uniform  throughout  the  year, 
and  the  thermometer  seldom  rises  above  85°  or  falls  below  80°,  there 
are  many  cases  of  consumption.  A  death  from  this  disease  took 
place  in  one  of  the  little  huts  near  our  house  a  few  hours  after  our 
arrival. 

We  are  much  pleased  that,  although  our  home  is  close  to  the  street, 
there  b  no  building  opposite,  but  a  vacant  lot,  planted  with  cocoanut- 
trces  and  bananas,  and  surrounded  by  an  open  cast-iron  railing,  which 
does  not  obstruct  our  view,  or  cut  off  the  cool  sea-breeze  which  blows 
continuously. 

Our  first  day  on  the  island  ended  in  a  beautiful  cloudless  evening, 
with  a  gentle  breeze  and  a  full  moon,  and  as  we  sat  on  our  veranda 
and  rested  after  our  hard  day's  work,  the  sun  set  and  in  a  few  minutes 
the  moon  and  stars  were  in  full  splendor,  for  we  are  so  far  south  that 
the  sun  drops  straight  down,  and  wc  have  no  twilight.  As  we  sat  and 
listened  to  the  mocking-birds,  which  were  singing  on  all  sides,  and 
watched  the  long,  graceful,  fern-like  plumes  of  the  tall  cocoanut-trees 
swaying  against  the  clear  sky  in  the  breeze  and  reflecting  the  moon- 
light from  their  glossy  surfaces,  a  feeling  of  perfect  rest  after  our 
long  voyage  stole  over  us,  and,  while  everything  reminded  us  of  the 
long  miles  of  water  between  us  and  our  friends  in  Baltimore,  we  felt 
almost  at  home  in  our  new  abode. 

We  watched  the  half-naked  negro  children  .it  play  in  our  street, 
and  listened  with  great  interest  to  wild  music  which  came  from  one  of 
the  huts,  and  was,  as  we  learned  next  day,  the  song  of  friends  gath- 
ered at  the  bedside  of  our  dying  neighbor  ;  and  at  last  we  ato  our 
first  meal  of  pineapples  and  bananas  and  sapodillas  and  fresh  cocoa- 
nuts,  and  then  turned  in,  happy  in  the  thought  that  we  could  sleep 
without  holding  on,  and  delighted  with  our  first  experience  of  a  coral 
ialand. 
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ARE  BLACK  AND  WHITE  COLORS! 

Bt  HABBY  A0STIN  DOTY. 

ALTITOUGH  there  is  no  general  agreement  aa  to  whether  blacV 
and  white  are  or  are  not  colors,  it  is  very  commonly  held  both 
by  scientiste  and  artists  that  they  are  not  colors.  EncyclopoKliiis,  di 
tionarics,  and  text-books  usually  class  black  and  white  separately  fro 
colors,  defining  (he  former  as  the  absence  of  all  color  and  the  latter  i 
the  sum  of  all  colors.  Von  Bezold  ("Theory  of  Color,"  p.  41)  sajl 
"An  object  appears  black  if,  in  the  light  falling  upon  it,  those  8p«oii 
of  rays  are  wanting  which  alone  it  is  capable  of  re6ecting";  vxA 
again,  "  White  and  black  .  .  .  which,  indeed,  are  not  colors  at  all  ii 
the  true  sense  of  the  word."  But,  on  page  90  of  the  same  work,  th< 
heading  of  paragraph  48  is  "  White  is  a  mixed  color  "  ;  and,  agaii^ 
on  page  113  it  is  stated  that  "  white  and  all  the  very  pale  colors  whid 
are  closely  allied  to  it  must  be  counted  among  the  cold  colors."  It  i 
not  meant  to  attach  mnch  importance  to  such  little  inconsistenciev  t 
this  very  excellent  work,  but  simply  to  indicate  an  indecision  regard 
ing  the  limitation  of  the  word  color.  For  another  instance  mar  Ix 
quoted  Field,  an  English  artist,  who  says  of  black  that  the  artist  i 
bound  to  regard  it  as  a  color  ;  that  "  it  is  colorless,  but  cxtingaisbd 
light "  ;  that  "  to  be  perfect  it  must  be  neutral  with  respect  to  eol 
and  destitute  of  sheen  or  reflective  jjower  in  regard  to  ligl>t,"  and  thai 
"  there  is  no  perfectly  pure  and  transparent  black  pigment."  And  thi 
same  author  regards  white  light  as  colorless.  These  latter  qnotationi 
are  not  made  lo  emphasize  their  obvious  inaccuracies,  but  to  fartbcl 
illustrate  the  absence  of  anything  like  a  unanimity  of  opinion  regard 
ing  the  classification  of  black  and  white  in  the  chromatic  scale.  Manj 
other  opinions  might  be  quoted,  showing  not  only  an  • 
the  particular  point  herein  discussed,  but  also  widely  <1 
concerning  the  nature  of  black  and  white. 

In  endeavoring  to  answer  the  question  propounded  we  can  do  litt' 
more  than  test  the  propriety  of  restricting  the  application  of  the  woi 
color  to  less  than  the  entire  range  of  visual  impressions.     It  ^-ill 
necessary  first  to  inquire  just  what  relation  black  and  white  bavo 
other  retinal  impressions. 

At  the  outset  it  should  be  noted  that  we  bare  no  retinal  stai 
An  object  may  convey  a  color  impression  which  varies  in  the 
individual  with  the  conditions  of  rest  or  fatigue  of  the  cy»,  with 
character  of  the  prevailing  illnminatioo,  and  also  according  lo 
influence  of  neighboring  bodies  which  may  produce  effects  of 
trast.     There  is  often  a  temporary  or  permanent  difference  in 
color-perception  of  the  two  eyes  of  the  same  person  ;  and  araoui 
Bons  there  are  of  course  still  wider  differences,  oven  excluding 


ARE  BLACK  A^D   WHITE  COLORS  f  815 

eyes  from  the  comparison.  It  is  easy  to  mix  a  paint  which  will  be 
called  black  by  one  and  gray  by  another,  and  with  a  little  less  illnmina- 
tion  the  most  sensitive  eye  might  detect  no  gray  whatever  in  the 
mixture  ;  and  even  among  a  number  of  pigments,  all  of  which  would 
be  classed  as  undoubtedly  black,  one  may  by  comparison  see  differ- 
ences and  be  able  to  select  some  which  are  "blacker"  than  the  rest. 
Crumple  a  piece  of  white  paper,  and  it  exhibits  lights  and  shades 
of  greatly  different  degrees,  some  of  the  shades  perhaps  being  deep 
enough  to  be  designated  black,  and  all  intermediate  shades  may  exi^t, 
but  any  two  persons  would  not  be  likely  to  agree  upon  exactly  at 
what  particular  shade  should  be  drawn  the  line  between  gray  and 
black.  The  retinal  impression,  therefore,  under  ordinary  circumstances 
is  not  a  reliable  guide  to  the  classification  of  the  cause  which  pro- 
duces it. 

Confiider,  then,  how  we  get  impressions  of  color  from  objects.  The 
Bun  emits  waves  of  light  varying  in  length  by  infinitesimal  gradations 
between  the  extreme  red  and  the  extreme  violet  of  the  solar  spectrum. 
As  far  as  our  purpose  is  concerned,  we  may  disregard  the  ultra-violet 
and  ultra-red  rays,  which  are  without  perceptible  effect  upon  the 
retina.  These  luminous  or  visible  rays,  acting  together,  produce  in 
the  eye  the  impression  of  white  ;  separately,  the  longest  waves  pro- 
duce red  ;  those  a  little  shorter,  orange,  and  so  on  to  the  shortest, 
which  produce  violet.  Aubert  calculated  that  there  were  at  least  one 
thousand  distinguishable  primary  color-impressions  to  be  obtained 
from  the  solar  spectrum.  These  rays  of  various  lengths  falling  upon 
the  things  about  us  are  p.artly  absorbed,  partly  reflected,  the  latter 
portion  producing  in  the  eye  sensations  of  color.  Nearly  all  of  our 
color-sensations  are  produced  by  this  "selective  reflection,"  and  it 
will  be  unnecessary  here  to  consider  the  other  causes  of  color-produc- 
tSoD.  Reference  will  be  made,  however,  to  subjective  color-impres- 
siona  further  on.  Kow  it  is  very  rare  indeed,  or  never,  that  but  one 
kind  or  length  of  waves  is  reflected  by  a  pigment  or  surface  ;  usually 
several  kinds  are  present,  and  even  surfaces  having  apparently  a  pure 
color  not  uncommonly  reflect  rays  differing  considerably  in  wave- 
length from  those  of  the  predominant  kind.  Or,  to  put  it  another 
way,  the  rays  from  a  surface  having  a  definite  hue  may  find  their  rep- 
resentatives in  the  solar  spectrum  not  only  in  the  portion  correspond- 
ing to  that  particular  hue,  but  also  in  one  or  more  remote  parts  of  the 
spectrum.  For  instance,  the  light  from  green  leaves  contains  not  only, 
in  predominance,  green  rays,  but  some  red  rays  and  some  violet  rays, 
which  find  their  representatives  in  the  middle  and  each  end  of  the 
spectrum  respectively.  It  is  true,  further,  that  almost  every  hue  in 
nature  or  art  is  made  up  not  only  of  several  kinds  of  rays,  but  of  all 
kinds  found  in  the  spectrum  ;  that  is,  some  tehile  liffht  is  almost  alieaya 
prxttnt  in  tfMt  which  we  receive  from  ilium  inated  Burfacea. 

Now,  if  blackness  were  the  complete  absence  of  light,  the  questlou 


B8  far  as  it  is  concerned  would  be  much  simplified  ;  bat  I  gh 
deavor  to  show  that  black  is  not  a  negative  impresstoD.  All 
pigments  and  materials  reflect  light,  and  many  of  tbcm  to  au  extei 
which  makes  the  fact  readily  demonstrable.  Compare  andcr  a  brigh 
illuminatiuQ  half  a  dozen  black  things  to  be  found  in  any  hom< 
cloths,  book -co  vers,  etc. — and  it  wiJl  be  seen  on  a  more  or  Itss  cl 
examination  that  they  arc  not  identical  in  appearance.  Color-makcj 
have  their  blacks  of  various  intensities  and  sh.ideSb  One  of  the  coi 
moncst  of  blacks,  lamjibl.ick,  in  comparison  with  some  others,  appeal 
a  very  obvious  gray.  These  black  surfaces  and  pigments  can  not 
be  devoid  of  reflecting  power,  m  they  would  then  bo  incapable 
making  any  impression  upon  the  retina,  and  the  differe'* 
therefore  be  due  to  the  various  amounts  or  kinds  of  light  v 
reflect.  Moreover,  liyhl  rtfiected  by  black  pigments  is  white  light  /  thl 
is,  they  reflect  all  the  difl'ercnt  kinds  of  rays  in  sunlight.  Profcsw 
Rood  ("  Text-Book  of  Color  ")  found  that  the  black  pigments  used  i 
his  experiments  reflected  from  two  to  six  per  cent  as  ranch  wbil 
light  as  white  paper  (which,  itself,  reflects  about  forty  per  cent  ( 
the  light  falling  upon  it),  the  light  being  the  same  in  kind  and  qnai 
tity  as  that  from  white  paper  under  a  suflScieutly  feeble  illuiuinaliof 
There  are,  it  la  true,  small  differences  in  black  pigments  in  power  of  r 
fleeting  the  various  components  of  white  light.  Blue  may  be  eligfatl 
in  excess  of  the  normal  proportion  in  white  light,  and  so  on,  but  tb 
are  so  trifling  that  they  do  not  affect  the  question  before  ua.  A  \Au 
pigment  with  no  reflecting  power  seems  to  be  unknown,  and  i*  prol 
ably  an  impossibility.  And  it  is  by  no  means  certain  that  absulul 
darkness  should  be  taken  as  a  standard  of  blackness,  for  several  rcj 
sons.  The  impossibility  of  reaching  the  standard  in  practice 
making  comparisons  in  perfect  darkness  would  render  it  val 
But  the  most  important  objection  to  it  is  this :  after  the  retina 
ceased  to  be  affected  by  light,  there  become  manifest  certain  n' 
jectivo  impressions,  perhaps  caused  by  circulation  of  the  blood 
the  retina,  which  are  not  at  all  suggestive  of  black  ;  *  in  fact,  a  n 
black  pigment  appears  to  the  writer  much  "  blacker  "  than  the  dar 
ness  of  a  closet.  The  influence  of  contrast,  which  is  of  course  impi 
siblo  in  perfect  darkness,  seems  to  be  necessary  to  the  impri 
the  most  intense  black.  An  atter  absence  of  retinal  excitement 
of  course,  be  no  sensation  at  all,  and  would  be  of  no  mora  lue  u 
standard  of  blackness  than  is  the  blind  spot  of  the  eye,  of  which 

*  With  the  writer  tbeM  subji-ctire  images  of\.ea  take  Ibe  form  of  ■  circular,! 
Ur,  grei'nish  ring  closing  in  or  contracting  orer  a  violet  backgroiinii  near  the 
the  apparent  field  of  riew,  other  eimilar  rings  larcecding  each  other  in  the  na 
pretty  regular  interralii.  Although  haring  no  liearing  upon  the  «nbject,  h  inlghl 
that  these  images,  with  others  of  ■  similar  character,  may  always  \m  obaerrcd  la 
after  retiring;  and  I  have  a  number  of  times  thought  I  had  detecMid.  dMiing  the 
between  waiting  and  dreaming,  a  merging  of  those  imo^e*,  witk  fi*»tgtial1iiM 
tal  accompanimonts,  Into  drcama. 
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are  nnconscious  until  we  find  by  experiment  that  it  is  capable  of  in- 
tercepting  a  retinal  image.  It  seems  legitimate,  therefore,  that  black, 
which,  as  far  as  we  know  it,  ia  bat  a  feeble  white,  should  be  classed 
with  other  sensations  produced  by  light. 

loiksmuch  as  black  is  nothing  more  than  white  Tery  greatly  re- 
duced in  intensity,  if  we  can  show  that  white  is  entitled  to  rank  as  a 
color,  evidently  black  also  should  be  similarly  ranked.  But  with 
white  the  case  is  somewhat  different  from  that  of  black,  in  that  wo 
have  a  recognized  standard  of  white  light,  viz.,  tho  sum  of  the  rays 
in  the  solar  spectrum.  These,  as  already  stated,  acting  in  concert 
upon  the  retina,  produce  the  impression  which  we  call  white.  The 
fact,  however,  that  white  light  is  composite,  affords  no  reason  for 
placing  it  without  the  scale  of  colors,  for  as  far  as  the  sensation  pro- 
duced by  it  is  concerned  it  is  quite  as  simple  as  red  or  green,  and  no 
eye  is  able  to  analyze  it  into  its  components.  On  the  contrary,  the 
sensation  of  white  is  brought  into  close  relation  with  many  colors  be- 
cause, like  them,  it  may  be  produced  by  various  mixtures  of  less  than 
all  kinds  of  rays.  According  to  Rood,  the  following  pairs  of  spec- 
trum colors  when  combined  produce  a  white  which  is  indistinguish- 
able from  complete  sunlight  :  red  and  green-blue,  orange  and  cyano- 
gen-blue, yellow  and  ultramarine-blue,  greenish  yellow  and  violet, 
green  and  purple.  Groups  of  three  or  more  kinds  of  rays  may  also 
produce  a  white,  and  these  white  mixtures  seem  to  differ  in  no  essen- 
tial respect  from  such  other  mixtures  as  yellow  and  red,  which  make 
orange,  or  red  and  violet,  which  make  purjile.  That  all  of  the  solar 
rays  produce  together  white  seems  to  be  simply  an  accident  of  the 
retinal  constitution  ;  for  it  is  quite  conceivable,  and  consistent  with 
the  color  theory  of  Young  and  Ilelmholtz,  that  an  oyo  might  be  so 
constituted  that  the  combined  effect  of  the  solar  rays  might  be,  for 
instance,  blue,  while  pairs  of  colors  similar  to  those  mentioned  might 
still  produce  white  ;  and  under  these  circumstances  white  would  prob- 
ably be  called  a  color  and  blue  would  bo  the  standard.  Something  of 
this  kind  docs  take  place  under  artificial  illumination.  By  giui  or  oil 
light,  which  are  both  very  yellow  compared  with  sunlight,  a  piece  of 
paper  which  in  sunlight  is  white  would  still  bo  looked  upon  as  white, 
alUiough  we  know  perfectly  well  that  tho  light  it  sends  to  tho  eye  is 
yellow  in  hue.  The  white  of  daylight  appears  blue  by  gaslight.  On 
the  other  hand,  objects  which  are  yellow  in  daylight  wo  arc  apt  to  be- 
lieve white  by  gaslight,  as  they  appear  of  tho  samci  hue  M  white  p.nper 
seen  under  the  iaHcr  light.  These  illusions  are  explained  by  the  fact 
that  the  prevalent  illumination  is  always  regarded  os  white,  no  matter 
what  hue  it  has  referred  to  tho  standard  of  sunlight.  White  paper 
reflects  equally  well  .all  the  rays  falling  upon  it,  niul,  artilioial  light 
having  an  excess  of  yellow  rays,  the  |)aper  is  really  yellow  in  that 
light ;  a  yellow  object  has  the  property  of  reflfotiiig  [jrincipally  yel- 
low light,  which  it  exercises  in  gaslight  the  same  m  in  Hunlighl,  and 
TOl.  xxtx.— 63 
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it  also  is  yellow  nnder  the  former  illuniiniition  ;  the  white  pa;i 
yellow  object,  therefore,  appear  of  the  same  hue  ;  but  knowi 
pnper  to  be  white,  and  through  an  error  of  judgment  accepting  tbi 
prevailing  illumination  as  white,  the  yellow  object  appears  of  tbi 
color.  In  view  of  these  facts,  it  would  seem  that  deductions  draw 
from  the  composition  of  white  light  are  in  favor  of  making  it  one  ( 
the  colors.  As  supporting  this  view  of  the  matter,  might  be  men 
tioned  I^ngley's  investigations  which  have  shown  that  the  true  col 
of  sunlight,  before  some  of  its  constituents  have  benn  filtered  out  b 
the  atmosphere,  is  decidedly  blue  ;  and  that,  according  to  BrQcki 
ordinary  daylight  is  slightly  reddish  in  tint.  It  might  be  claimed  i 
a  reason  for  excluding  white  from  the  color  series  that  it  has  no  repn 
sentative  in  the  solar  spectrum,  bnt  there  is  equal  reason  for  exclad 
ing  purple,  unquestionably  a  color,  which  has  no  type  in  any  part 
the  spectrum,  being  produced  only  by  a  mixture  of  rays  from  the  r 
and  violet  portions  of  the  spectrum.  And  it  has  been  proved  by  »ei 
eral  observers  that  all  of  the  spectrum  colors  when  increased  in  intc 
sity  tend  toward  white,  and  if  made  dazzling  actually  become  whiu 
Accepting  this  fact  in  a  liberal  sense,  it  is  plain  that  white  has  a  ref 
resentative  in  every  part  of  the  spectrum  ;  and  this  tendency  towar 
white  with  increasing  illumination  being  also  a  property  of  black, 
have  a  direct  argument  for  the  inclusion  of  the  latter  with  the  colors. 
In  conclusion,  it  may  be  urged  that  the  adoption  of  white  au 
black  into  the  chromatic  scale  is  desirable  for  the  sake  of  aimpUcit] 
and  uniformity  in  the  nomenclature  of  this  subject. 


THE  PHILOSOPHT  OF  DIET. 

Bt  a  LAntAv. 

IN  the  years  to  come  it  will  be  debated  whether  the  great  minds  ol 
the  later  Victorian  era  were  most  concerned  with  their  souls  ol 
with  their  stomachs.  Politics  we  may  put  by  ;  they  are  always  wit! 
us ;  but  politics  apart,  between  these  two  interests,  the  spiritual  am 
the  peptical,  the  question  of  precedence  must  surely  lie.  What  olhfl 
claimant  can  there  be  ?  Not  literature,  thrust  away  into  comertt 
tricked  out  in  a  newspaper  like  some  May-day  mummer ;  not  art,  di 
vorced,  in  Carlyle's  phrase,  from  sense  and  the  reality  of  things  ;  nsk 
music,  crushed  Taq)eia-wi8e  under  foreign  gewgaws,  or  brayed  to  ( 
chemist's  mortar ;  not  the  drama,  leveled  to  a  tawdry  platform  fix 
the  individual's  vanity.  Not  these,  nor  any  one  of  these  things;  bol 
the  soul  and  the  stomach,  irreligion  and  indigestion,  doubt  and  dj* 
pepsia — call  them  what  you  wiU — these  are  the  cardinal  notes  of 
great  inquiring  age. 

Tlie  former  I  will  not  touch.   Sir  Henry  Thompson,  indacd,  aaMrti 
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a  wise  and  orderly  method  of  eating  to  bo  a  roligiona  duty,  and,  though 
the  phrase  might  not  quite  pass  muater  in  Exeter  Hall,  in  some  sense 
it  assarodly  is  so.  In  this  wise,  then,  I  may  profess  to  he  in  touch 
with  religion,  but  in  no  other.  Questions  of  faith  and  nnfaith  (as  the 
fashionable  jargon  has  it)  I  have  neither  the  ability  nor  the  wish  to 
discuss.  It  were  perhaps  no  bad  thing  for  the  happiness  of  the  future 
if  the  wish  were  as  generally  wanting  to-day  as  tho  ability,  Btit  on 
the  interior  economy  of  the  human  frame  every  man  has  a  right  to 
his  opinion.  Like  faith  this,  too,  it  may  be  said,  must  take  its  stand 
mainly  on  the  evidence  of  things  rot  seen  ;  but  the  evidence,  at  least, 
in  this  case,  is  of  a  more  certain  and  palpable  nature.  By  what  meas- 
ure and  system  of  nourishment  the  bodily  and  mental  powers  may 
best  be  encouraged  and  preserved,  it  is  every  man's  duty  to  discover 
for  himself.  If  he  has  any  wonl  to  say  thereon  it  is,  if  not  his  duty, 
at  least  his  privilege  to  say  it.  This  is  one  of  the  few  points  of  human 
interest  on  which  every  man  has  a  right  to  say  what  he  thinks,  and  no 
man  has  a  right  to  knock  him  down  for  saying  it — provided  always,  of 
course,  that  what  ho  says  is  based  strictly  on  his  own  experience  and 
limited  strictly  to  his  own  concerns.  In  this  one  instance  only,  no  man 
baa  the  right  to  do  unto  his  neighbor  as  he  would  do  unto  himself. 

Sir  Henry  Thompson  thinks  that  our  forefathers  did  not  sufficiently 
consider  this  great  subject.  Like  Mr.  Squecrs,  they  have  been,  he  ad- 
mits, very  particular  of  our  morals.  He  sees  a  wise  and  lofty  purj)090 
in  the  laws  they  have  framed  for  the  regulation  of  human  conduct 
and  the  satisfaction  of  the  natural  cravings  of  religious  emotions. 
But  those  other  cravings  equally  common  to  human  nature,  those 
grosser  emotions,  cravings  of  the  physical  body,  they  have  disre- 
garded. "  No  doubt,"  he  says,  "  there  has  long  been  some  practical 
acknowledgment,  on  the  part  of  a  few  educated  persons,  of  the  sim- 
ple fact  that  a  man's  temper,  and  consequently  most  of  his  actions, 
depend  upon  such  an  alternative  as  whether  ho  habitually  digests  well 
or  ill ;  whether  the  meals  which  he  eats  are  properly  converted  into 
healthy  material,  suitable  for  the  ceaseless  work  of  building  np  both 
muscle  and  brain  ;  or  whether  unhealthy  products  constantly  pollute 
the  course  of  nutritive  supply.  But  the  truth  of  that  f.act  h.is  never 
been  generally  admitted  to  an  extent  at  all  comparable  with  its  ex* 
ceeding  importance."  Herein  were  our  ancestors  unwixe.  Tlie  rela- 
tion between  food  and  virtue  Sir  Henry  maintains  (.is  did  Pythagoras 
before  him)  to  be  a  very  close  relation.  His  view  of  this  relationship 
is  not  the  view  of  Pythagoras,  who,  as  Malvolio  knew,  bade  man  not 
to  kill  so  much  as  a  woodcock  lest  haply  be  might  dispoueas  the  soul 
of  his  grandam.  Plutarch  also  was  averse  to  a  too  solid  diet,  for  tho 
reason  that  it  does  "very  much  oppress"  tbos«  who  indulge  therein, 
and  is  apt  to  leave  behind  "malignant  relics,"  Sir  Henry,  in  his  turn, 
would  not  have  men  to  Ijc  groat  eaters  of  beef,  though  ho  holds  with 
Plutarch  rather  than  with  Pythagoras,  being  (so  far  as  I  c%cv  Y\<\^«e\ 
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no  Wlievcr  in  tho  doctrine  of  metempsychosis.     But  on  the  inflae 
man's  diet  has  on  his  conduct  no  less  than  hit!  constitntion  he  is  ve^ 
sore :    "  It  is  certain  that  an  adeijuate   practical  recognition  of  tli 
vadue  of  proper  food  to  the  individnal  in  maintaining  a  high  stand 
of  health,  in  prolonging  healthy  life  (the  prolongation  of  unhealt! 
life  being  small  gain  either  to  the  individnal  or  to  the  commanityj 
and  thus  largely  promoting  cheerful  temper,  prevalent  gc 
and  improved  moral  tone,  would  achieve  almoiit  a  revolut: 
habits  of  a  large  part  of  the  community."  * 

Sir  Henry  is,  perhaps,  a  little  hard  npon  our  forefatlnrs.  Tha 
thought  more  on  these  things,  and  had  a  clearer  view  of  them,  than  \ 
allows.  A  glance  at  the  voluminous  pages  of  Burton  (author  of  "Tk 
Anatomy  of  Melancholy,"  not  the  gentleman  who  has  done  his  best  t 
spoil  the  "  Arabian  Nights  "  for  ns) ;  a  glance  at  this  book,  I  o»; 
might  have  shown  Sir  Henry  how  much  the  ancienta  thought  aq 
wrote — and  how  wisely  too — on  the  stomachic  influence.  And  alwa; 
through  the  years  wise  men  who  studied  the  character  and  conduct  ( 
their  kind  have  commended  moderation  in  gratifying  the  appetitf 
and  lashed  indulgence.  Milton,  for  instance,  in  a  famous  passagebhj 
chanted  in  his  solemn  music  the  praises  of  a  sleep  which  ^^| 

"  Was  aery  light  from  pure  digestion  bred  " ;  ^^% 

and  Pope,  in  coarser  strains,  but  with  equal  truth,  reminded  bis  felloim 

"  On  morning  wings  how  actire  springs  the  mind  ■ 

That  leaves  the  load  of  jreaterda;  behind  I  "  1 

A  little  thought  will  bring  a  hundred  such  passages  to  the  memqnH 
But  their  way  of  thinking  was  not  ours.  They  spoke  gent^^f 
and  left  "  the  mean,  peddling  details  "  alone.  "  Be  not  nnsiktiaj^^| 
any  dainty  thing,  nor  too  greedy  npon  meats,  for  excess  of  nl^ 
bringeth  sickness,  and  surfeiting  Mill  turn  into  choler.  By  surfeitiM 
have  many  perished,  but  he  that  taketh  heed  prolongeth  life."  TTiat  wM 
the  test  and  bearing  of  their  sermons.  They  did  not  believe  in  a  vriM 
ten  law  for  regulating  these  things.  Til>criu8,  says  Tacitus,  held  tlua 
man  a  fool  who  at  tho  age  of  thirty  years  needed  another  to  tell  hia 
what  was  best  to  eat,  drink,  and  avoid  ("  Eidtrt  sohbat  coa,  gui  pcM 
tricesimum  aitatig  annum  ad  cognottcenda  corj>ori  tuo  noj^ia  vtt  «i(iM 
alictiJHs  consilii  indifferent '').  It  may  be  remembered,  by  tboMfliI 
think  with  Ensign  Northerton,  that  Mr.  Sponge  (who  knew  bi^|H 
Mogg  than  Tacitus)  said  pretty  much  the  same  thing  to  Mr.  TiififlW 
bury  Crowdy,  when  the  lattcr's  unseemly  want  of  that  koowkiM 
had  helped  to  sfoil  a  day's  hunting.  And  between  Tiboriaa  aa(^H 
Sponge  comes  a  host  of  authorities,  all  harping  on  (he  saoM  4^^| 
"Tliere  is,"  says  Bacon,  "a  wisdom  in  this  beyond  th«  nuBH 
physic  :  a  man's  own  observation,  what  he  finds  good  of,  iu>d  what  tfl 
finds  hurt  of,  is  the  best  physic  to  preserve  health."  The  nurlaochoU 
*  "  ¥oo<l  vai  ¥cio\\nv^,"  b;  Sir  Uunrj  Tbompcon,  F.  R.  C.  S..  ttc,  lUn]  oHtian.  ntLm 
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inrton  conclades  that  "onr  own  experience  is  the  best  physician; 
that  diet  which  is  most  propitious  to  one  is  often  pernicious  to  another. 
Such  is  the  variety  of  palates,  hnmors,  and  temperatures,  let  every 
man  obseiTe  and  be  a  law  unto  himself." 

Sir  Henry  has  made  elsewhere  *  some  pertinent  quotations  from  a 
tain  Itali.'U)  work,  of  some  fame  in  its  day,  "  Discorsi  dclla  Vita 
bria,"  written  by  Signor  Lnigi  Comaro.  This  amiable  old  gentle- 
man, a  native  of  Padua,  addressed  himself  at  the  ripo  age  of  eighty- 
three  to  give  the  world  assurance  how  much  a  sober  life  could  do. 
He  repeated  the  assurance  at  ninety-five,  and  subsequently  passed  away, 
"  without  any  agony,  sitting  in  an  elbow-chair,  being  above  a  hundred 
years  old."  An  English  translation  of  his  Discourse  was  published  in 
1768,  and  from  this  Sir  Henry  has  made  his  extracts.  But  an  earlier 
translation,  the  work  of  George  Herbert,  was  published  at  Cambridge 
in  1634,  in  a  curious  little  volume  with  a  very  long  title,  "  Hygiasti- 
con,  or  the  Right  Course  of  preserving  Life  and  Health  unto  Extreme 
Old  Age,  together  with  Soundness  and  Integrity  of  the  Senses,  Judg- 
ment, and  Memory."  This  is  really  the  title  of  the  first  essay  in  the 
book,  originally  written  in  Latin  by  one  Leonard  LessiuB,  a  divine  who 
has  anticipated  Sir  Henry  in  the  theory  of  the  religious  duty.  "The 
consideration  of  this  business,"  he  says,  as  an  excuse  for  handling  such 
temporal  concerns,  "  is  not  altogether  physical,  but  in  great  part  ap- 
pertains to  divinity  and  moral  philosophy."  Dr.  Lessius  holds  both 
with  Bacon  and  Burton  in  their  opinion  of  the  value  of  personal  experi- 
ence, but  he  treats  the  doctors  somewhat  cavalierly.  "  Many  authors," 
thus  his  essay  opens,  "  have  written  largely  and  very  learnedly  touch- 
ing the  preser\'ation  of  health  :  but  they  charge  men  with  so  many 
rules,  and  exact  so  much  observation  and  caution  about  the  quality 
and  quantity  of  meats  and  drinks,  about  air,  sleep,  exercise,  seasons  of 
the  year,  purgations,  blood-letting  and  the  like,  ...  as  bring  men  into 
a  labyrinth  of  care  in  the  observation,  and  unto  perfect  slavery  in  the 
endeavoring  to  perform  what  they  do  in  this  matter  enjoin."  Bacon 
does  his  spiriting  rather  more  delicately  :  "  Physicians  are  some  of 
them  so  pleasing  and  conformable  to  the  humor  of  the  patient,  as  they 
press  not  the  true  cure  of  the  disease  ;  and  some  others  are  so  regular 
in  proceeding  according  to  art  for  the  disease,  as  they  respect  not 
safficiently  the  condition  of  the  patient." 

It  is  clear  that  with  the  wise  men  of  old  quantity  rather  than  qual- 
ity was  the  ruling  law  ;  not  what  a  man  ale,  but  how  much  he  ate 
was  the  capital  thing  for  him  to  consider.  A  tolerably  simple  diet  is 
advised,  thongh  the  wise  Lessius  holds  that  the  quality  of  the  food 
matters  little,  so  that  the  man  be  healthy  ;  but  whatever  it  be,  let  there 
be  moderation  ;  measure  is  the  one  thing  needful.  The  difficulty  of 
finding  this  measure  is  confessed  :  "  Lust  knows  not,"  says  St.  Augus- 
tine, "where  necessity  emls."  By  the  time  he  had  reached  his  thirty- 
>  "  Diet  In  BcUtion  to  Ago  uid  Activity,"  London,  ie«ft. 
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sixth  year  Cornaro  had  accustomed  himself  to  a  daily  measure  < 
twelve  ounces  of  food  and  fourteen  of  drink — which  doea  not,  I  owi 
convey  a  very  exact  notion  to  me,  though  I  take  it  wc  Gargantaai 
should  find  the  measure  small.  He  docs  not  seem  to  have  been  pal 
Ucnlar  what  ho  ate,  and  he  did  not  shun  wine.  "  I  cho6«  that  wine, 
he  says, "  which  fitted  my  stomach  and  in  such  measure  as  easily  migi 
be  digested."  He  found  it  no  labor  to  write  immediately  after  meal 
On  the  contrary,  his  spirits  were  then  so  brisk  that  be  had  to  sing 
song  to  get  rid  of  his  superfluous  energies  before  sitting  down  to  h 
desk.  Lessitts  is  loath  to  commit  himself  to  any  certain  scale  :  "  If  th< 
dost  usually  take  so  much  food  at  meals  as  thou  art  thereby  made  un 
for  the  duties  and  offices  belonging  to  the  mind,  ...  it  is  then  evide 
that  thou  dost  exceed  the  measure  which  thou  oughtest  to  hold."  1 
tells,  on  ancient  authority,  some  marvelous  tales  of  the  little  men  ha' 
found  enough  to  keep  body  and  soul  together  :  how  one  throve  tbr(Mi| 
a  long  life  on  milk  alone,  how  another  lived  for  twenty  years  on  cheM 
In  monasteries  and  in  the  universities  this  desired  measure  is,  he  say 
more  easily  to  be  found,  for  there  either  the  statutes  of  thi^ 
or  tbe  "discreet  orders  of  the  superiors"  have  ordained  thr  ■. 
of  wine  and  beer  that  are  fit  to  be  drunk.  Of  monasteries  I  have 
experience,  but  in  the  universities  I  have  been  given  to  undcrstaa 
that  it  is  (or  was,  for  the  old  order  changes  now  so  fast  that  it  in  hai 
to  say  what  a  day  may  not  bring  fortl:)  the  custom  to  leave  such 
ters  mainly  to  the  discreetness  of  the  students — which,  it  may  be, 
like  Goethe's  poetry,  not  always  inevitable  enough.  On  the  whoh 
Lessius  seems  to  incline  to  Comaro's  allowance  as  sufficient, 
perhaps  as  good  an  average  as  it  is  possible  to  strike,  iiut  be  ixm%\ 
as  do  all  these  antique  sages,  that  the  measure  must  vary  with  tb 
age,  condition,  and  business  of  the  man.  ^o  hard  and  fast  rule  c 
there  be.  The  golden  mean  must  vary  in  all  sorts  of  people,  "  accoi 
ing  to  the  diversity  of  complexions  in  sundry  persons,  and  of  yont 
and  strength  in  the  selfsame  body."  And  again  :  *'  A  greater  measol 
is  requisite  to  him  that  is  occupied  in  bodily  labor  and  continually  r: 
ercising  the  faculties  of  the  body  than  to  him  that  is  altogether  i 
studies."  On  this  point  all  are  agreed  ;  on  this  and,  I  am 
say,  on  one  other  :  gui  medice  vivit,  muera  vivit,  "it  is  A 
life  to  live  after  the  physician's  forescript." 

It  will,  then,  be  seen  that  our  forefathers  were  by  no  means 
ligent  of  this  thing  as  Sir  Henry  Thompson  fancies.     If  they  w 
so  minute  and  curious  as  we  now  are,  they  took  at  least  a 
liberal  view,  and  surely  a  most  wise  one.     It  is,  indeed,  his 
ceptance  of  this  view  which  gives  Sir  Henry's  utteram 
than  those  some  of  his  brethren  have  put  forth.     "  In  ran 
run  his  wise  words,  "many  persons  have  individual  pecttliarilira  ; 
while  certain  fixed  principles  exist  as  absot'-  *'    >1  in  lh«  di 

of  tbeli  a\tyUcatiou  to  each  man's  wants,  au  omacb 
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tricitics  is  to  be  reckoned  on.  The  old  proverb  expresses  the  fact 
strongly  bat  truly,  '  What  is  one  roan's  meat  is  another  man's  poison.' 
Yet  nothing  is  more  common — and  one  rarely  leaves  a  social  dinner* 
table  ■without  observing  it — than  to  hear  some  good-natured  person 
recommending  to  his  neighbor,  with  a  confidence  rarely  found  except 
in  alliance  with  profound  ignorance  of  the  matter  in  hand,  some  spe- 
cial form  of  food,  or  drink,  or  system  of  diet,  solely  because  the  ad- 
viser happens  to  have  found  it  useful  to  himself."  It  is  not  only  the 
good-natured  companion  of  the  dinner-table  who  errs  this  way.  lie 
were  an  ungrateful  churl  who  would  willingly  say  a  harsh  word  about 
our  ministers  of  the  interior,  so  sympathetic,  so  patient,  so  courteous, 
so  generous !  Yet  it  must  be  owned  that  they  are,  some  of  them,  a 
little  apt  to  leave  out  of  sight  the  varieties  of  the  human  constitution, 
to  take  all  human  stomachs  as  framed  on  one  fixed  primordial  pattern  ; 
above  all  are  they,  as  old  Lessius  complained,  too  likely  to  "  bring 
men  into  a  labyrinth  of  care  in  the  observation,  and  unto  perfect  slav- 
ery in  the  endeavoring  to  perform  what  they  do  in  this  matter  enjoin," 
Sometimes  I  think  they  do  but  flatter  the  weakness  of  humanity,  and 
when  they  meet  salute  each  other  as  the  old  augurs  used.  There  are 
folk  who  will  not  so  much  as  take  a  pill  at  their  own  venture,  and 
never  fulfill  an  invitation  to  dinner  without  a  visit  to  the  doctor  next 
morning.  He  can  not  afford  to  drive  such  inquisitive  fools  from  his 
door  ;  and  so  it  may  be  that  the  healing  hand,  like  the  dyer's,  becomes 
subdued  to  what  it  works  in.  The  answer  given  by  his  physician  to 
Falstaff,  ou  his  page's  authority,  is  one  it  were  hardly  wise  to  risk 
to-day. 

I  have  tried  to  show  that  our  old  forefathers  were  not  so  careless 
of  their  peptics  as  has  been  thought.  Yet  there  was  a  later  time 
when  tbcy  were  sadly  reckless  in  such  matters,  and  possibly  the  chronic 
dyspepsia  from  which  our  race  seems  to  suffer  to-day  may  be  the  heri- 
tage of  that  recklessness.  "  The  fathers  have  eaten  sour  grapes,  and 
the  children's  teeth  are  set  on  edge."  Certainly  our  stomachs  are 
more  bounded  than  was  Wolsey's.  To  read  the  domestic  annals  of 
the  close  of  the  last  and  the  early  years  of  this  centnry  brings  back 
the  Homeric  tales  of  the  strength  and  prowess  of  the  heroes  who 
warred  on  the  plains  of  Troy.  No  man  of  these  degenerate  days 
could  do  the  work  our  fathers  did,  who  "  gloried  and  drank  deep " 
like  those  lusty  Jamschyds.  They  had,  to  be  sure,  some  few  p>oints  in 
iheir  favor  that  we  lack.  They  did  not  need— at  least  they  did  not 
ase — those  intermittent  aids  to  the  agreeableness  of  life  that  we  seem 
to  find  so  necessary.  There  were  no  brandies-and-sodas,  no  eherries- 
and-bitters,  no  five-o'clock  teas  ;  they  were  content  with  one  solid  meal 
in  the  day,  and  they  did  not  put  that  off  till  it  was  growing  time 
to  begin  to  think  about  bed.  And,  I  suspect,  the  most  important 
point  of  all,  they  took  life  less  hastily — not  less  seriously,  but  less 
hastily.     Their  brains  were  not  always  at  high  pressure  ;  they  did  tic*. 


834  ^^^'^'  POPULAR   SCIENCE  MONTHLY.  M 

fritter  away  tbeir  minds  and  tempers  on  an  infinity  of  parBoits,  por« 
Bqits  of  business  and  pursuits  of  pleasure.  If  they  did  not  all  attain 
Wordsworth's  "sweet  calm"  or  the  "wide  and  luminous  view"  of 
Goethe,  at  least  they  did  not  insist  on  barring  the  way  to  sscd 

goals.  This  hasty  life  of  oars,  these  snccesaiye  shocks  ui  -:_^l  ami 
alarm,  this  want  of  rest  and  leisure,  all  act  or  tend  to  act  injuriously 
on  the  stomach,  and  thence  on  the  brain.  It  is  not  only  our  nn' 
diet  which  afflicts  the  race  with  those  "  dolorous  pains  in  the  cpigax 
trium,"  which  one  very  learned  lecturer  on  the  philosophy  of  food  as- 
serts to  be  the  note  of  this  age — and  which  I  take  to  be  a  glorified 
form  of  the  homely  stomach-ache. 

I  suspect,  too,  tobacco  may  have  something  to  say  to  it.  Not  thai 
I  would  say  a  word  against  that  "plant  divine  of  rarest  ▼irtue"  foi 
those  who  can  use  it,  being  indeed  myself  a  feeble  unit  of  the  society 
of  "  blest  tobacco-boys."  An  ingenious  seeker  after  truth  not  long 
ago  published  the  result  of  his  research  into  the  effect  of  tobacco  and 
strong  drink  on  the  studious  brain.  It  was  a  curious  book,  oxtremdy 
amusing,  and  not  all  so  foolish  as  might  be  supposed.  But  some  ran* 
dom  utterances  there  were,  and  none  so  random  as  those  of  one  abi 
stemious  student  (nameless,  if  I  remember  right,  but  the  style 
much  the  later  style  of  Mr.  Rnskin)  who  violently  denounced  toba«ci 
as  a  general  curse,  and  refused  it  all  virtues,  on  the  ground  that  the 
great  men  of  old  did  very  well  without  it.  "  Horacr  sang  his  deathleu 
song,"  8o  wrote  this  fearful  man  ;  "  Raphael  painted  his  glorious  Ma- 
donnas, Luther  preached,  Guttenberg  printed,  Columbus  discovered  % 
new  world,  before  tobacco  was  heard  of.  No  rations  of  tobacco  were 
served  out  to  the  heroes  of  Thermopylse  ;  no  cigar  strung  op  the 
nerves  of  Socrates."  Why,  truly ;  and  Agamemnon — I  speak,  of 
course,  under  correction  of  Doctor  Schliemann — Agamemnon,  I  say, 
knew  not  the  name  of  Cockle,  and  Ulysses  bad  never  beard  of  the 
lively  and  refreshing  invention  of  the  ingenious  Mr.  Eno  ;  yet  who 
will  reason  from  that  old-world  ignorance  that  we  might  grow  wi»e  u 
XJlyssca  and  brave  as  Agamemnon  if  we  put  away  these  artificial  stlmii' 
lants  ?  Nay,  if  it  comes  to  that,  have  not  some  fine  things  too 
done  since  tobacco  was  introduced  ?  But  we  need  not  take  this  mod- 
em counter-blast  too  seriously.  Probably  men  of  sedentary  habh* 
who  smoke  much  are  very  moderate  drinkers.  He  who  takes  tobMCO 
beoanse  he  likes  the  flavor,  and  finds  the  use  refreshing  and  sootUag^ 
is  not  likely  to  take  wine  or  other  strong  drinks  in  any  quantity.  I 
do  not  mean  that  he  will  not  consume  them  together ;  that  no 
capable  of  appreciating  either  will  ever  do.  How  sa<I  soever  be  tint 
errors  we  have  fallen  into,  at  least  we  no  long<  r  "'    i  use 

ganti's  confusion  of  mistaking  tobacco  for  a  "  c  f  cl 

But  the  virtue  of  each — I  am  not  thinking  of  those  who  om 
merely  from  habit^  or  becauoe  others  do,  or  for  a  pnrely  sensaal 
ure — \}a&  virtue  of  each  is,  I  fancy,  a  little  marred  by  an  adhi 
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both.  And  where  the  question  is  not  one  of  virtue,  but  of  sheer 
fancy  or  gratification  of  the  appetite,  even  he  who  can  afford  to  in- 
dulge those  delights  will  be  wise  to  make  a  choice.  At  the  time  I 
speak  of  there  was  not  much  smoking.  Cigars  were  not  much  in  fash- 
ion ;  the  pestilent  heresy  of  the  cigarette  ■was  not  yet  dreamed  of; 
the  sober  pipe  was  mostly  used,  generally  in  that  form  known  as  a 
"  long  clay,"  and  taken  sedately  after  work  was  over,  as  a  wholesome 
aid  to  reflection.  No  doubt  there  were  exceptions,  men  who  fuddled 
themselves  over  pipes  and  spirits,  or  beer  ;  but  broadly  speaking  the 
use  of  tobacco  then  was  the  exception  rather  than  the  rule,  certainly 
among  the  upper  classes  of  society,  and  both  stomach  and  brain  were 
thus  better  able  to  support  the  tax  laid  upon  them. 

The  whole  duty  of  man  in  this  matter  lies,  as  the  wise  Greeks  saw 
it  lay  in  all  matters,  in  moderation.  It  is  hard  to  believe  that  if  a  man 
be  in  a  healthy  state  he  need  seriously  vex  his  soul  on  the  quantity  of 
starch  in  his  potato,  or  the  relative  proportions  of  hydro-carbons  or 
carbo-hydrates  necessary  to  a  perfect  diet.  If  he  finds  boiled  meat 
more  to  his  taste  than  roast,  white  more  than  brown,  if  whisky  suit 
him  better  than  brandy,  or  wine  better  than  either,  I  can  not  think 
it  necessary  that  he  should  go  about  very  painfully  to  divorce  himself 
from  his  liking.  And  if  he  finds  water  most  palatable  of  all  bever- 
ages, in  Pindar's  name  let  him  gratify  his  taste,  if  he  can  do  so  in 
safety  from  those  numerous  and  nameless  diseases  that  wc  are  told 
lurk  in  the  pure  element.  Let  him  only  be  moderate  in  all  things — 
in  water  as  in  the  rest,  for  I  take  it,  to  swallow  inordinate  quan- 
tities of  water,  cold,  or  after  the  Litest  fashion,  hot,  can  be  no  more 
wholesome  to  the  human  stomach  than  excessive  doses  of  a  stronger 
drink. 

I  am  thinking  of  those  whose  habits  must  be  chiefly  sedentary,  of 
those  who  have  to  work  for  their  livelihood,  to  earn  it  by  the  per- 
petual exercise  of  their  brain.  And  in  our  time,  when  once  the  golden 
tcrAi  of  youth  is  passed,  these  men  form  by  far  the  most  part  of  the 
community  ;  men  to  whom  the  power  of  work  is  life  itself — happy 
are  they  if  it  mean  only  their  own  life — and  who  must  watch  that 
power  as  jealously  as  ever  fabled  miser  watched  his  gold.  What  they 
should  eat  and  drink,  and  whether  they  should  smoke,  sore  am  I  that 
they,  and  only  they,  can  decide.  Probably  they  will  find  that  a  fixed, 
unswerving  rule  is  not  the  best,  but  that,  as  Bacon  says,  "  The  great 
precept  of  health  and  lasting  is  that  a  man  do  vary  and  interchange 
contraries,"  For  myself  I  find  that  when  living — existing  r.ither,  I 
would  say — in  London,  a  stimulating  diet  is  more  necessary  than  when 
I  work  in  the  fresh  air  and  quiet  of  the  country.  A  moderate  amount 
of  wine  seems  to  me  needful  to  balance  the  impure  atmosphere  of  our 
great  Babylon,  to  keep  body  and  mind  to  the  mark,  jaded  as  they  are 
by  the  unending  din  and  bustle  of  human  life.  But  the  fresh  breezes, 
the  spacious  air,  the  suulight,  all  the  beauty  and  the  rest  of  the  conn- 
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try,  fill  both  bo<ly  and  brain  with  a  strength  tbmt  need*  no  artifie 
spar,  and  that  can  be  used  without  tiring.  I  speak,  of  course,  onlf 
for  myself  ;  many  hard  workers,  wise  workers,  think  otherwise ;  to 
many,  very  many,  life  must  bo  lived  in  London,  that  wonderful  wil- 
derness of  crowded  humanity,  and  what  it,  and  it  only,  can  give  is  a 
necessity  of  existence  that  neither  pradcnoc  nor  fancy  may  interfere 
with.  There  are  others,  too,  who  profess  themselves  to  be,  and  no 
doubt  are,  never  so  well,  so  attuned  for  hard  work,  as  when  cabined 
mid  the  bricks  and  mortar  of  London.  Here,  again,  as  in  the  other 
case,  let  each  man  be  a  law  unto  himself. 

One  other  word  I  should  like  to  say  on  the  point  of  ezerciw. 
"You  do  not  take  enough  exercise"  is  the  common  reproach  made 
to  the  complaining  patient ;  and  forthwith  off  he  rushes,  to  bring 
into  sudden  play  muscles  long  disused  and  limbs  that  have  forgot 
their  cunning,  till  he  finds  to  his  angry  astonishment  that  tired,  not  j 
refreshed,  and  aching  in  every  joint  and  bone,  he  has  but  made  him*] 
self  more  incapable  of  work  than  ho  was  before.  No  douhit  the  longer 
a  man  can  keep  up  youth's  standard  of  violent  delights  the  b«tt«r  for 
him  ;  but  few  men  can  do  that  with  impunity,  still  fewer  can  go  book 
to  it  when  once  the  touch  has  been  lost ;  the  attempt  is  generally  at 
dangerous  as  it  is  ridiculous.  For  myself  I  frankly  own  that  I  do  no! 
believe  that  hard  exercise  of  the  body  is  compatible  with  hard  ex«mM 
of  the  brain.  Nothing,  I  am  firmly  persuaded,  brings  a  man  to  th« 
end  of  his  tether  so  soon.  The  exercise  the  brain-worker  neoda  is  tb' 
exercise  that  rests,  not  that  fatigues.  He  needs  to  lull,  to  800th«  bi« 
brain  ;  and  this  he  will  do  best  in  the  fresh  air,  by  quiet,  and  the  gen 
tie  employment  of  the  limbs  and  muscles  that  have  been  idle  while  he 
worked.  It  is  this  need,  as  it  seems  to  mc,  that  tells  most  strongly 
against  London.  What  rest  and  refreshment  is  tliere  for  him  who 
after  a  hard  spell  of  work  at  his  desk  or  in  his  studio,  when 

"  All  things  that  love  the  son  are  ont-of-doora," 

goes  out  into  the  noisy,  crowded,  reeking  street  ?  No  nwl  comes  to 
him  from  any  beautiful  eight,  no  rest  from  any  beautiful  sound  ;  tbt 
air  is  no  fresher  than  that  he  has  left.  Everywhere  is  a  distracting 
sense  of  htirry,  of  the  fever  and  the  fret  of  existence.  Like  the  wear] 
Titan  "with  labor-dimmed  eyes"  and  ears,  alas  I  not  deaf,  he  god 
staggering  on  to  a  goal  that  daily  grows  more  certain  and  more  dmi 
But  here,  again,  I  speak  only  of  my  own  experience,  which  I  wool 
not  for  the  world  essay  to  make  the  wisdom  of  others. 

In  all  these  things,  then,  I  believe  a  man  must  b«  his  b«t  pbya 
cian.     And,  beyond  the  reasons  mentioned,  he  must  b- 
only  he  can  know  what  system  it  is  possible  for  him  l^ 
abroad,  says  one  doctor ;  get  a  horse  and  ride,  saya  another ;  pnl  yoi 
work  away  and  take  a  thorough  lioliday,  preaches  x  third.     Gol 
cotmsel !  but,  alas,  wind-dispersed  and  vain  to  so  many  of  ui !    Boi 
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shall  those  ohey  it  to  whom  the  daily  bread  comes  only  with  the  daily 
toil,  and  how  maiiy  of  these  there  are  among  it  the  rich,  idle  world 

never  dreams ! 

"...  The  fear  that  kills; 
And  hope  that  is  onwilliog  to  be  fed ; 
Cold,  pain,  and  labor,  aDd  all  fleshly  ilia 
Aiid  mighty  poets  in  their  misery  dead." 

That  ia  the  life's  experience  of  many  and  many  a  man  who  bears 
a  cheerful  front  enough  to  his  fellows.  While  he  has  health  and 
strength,  while  the  sun  is  still  in  the  heavens,  he  can  bear  the  bur- 
den, uncomplaining  if  unresting.  But  as  the  day  wears  on,  and  the 
shadows  grow,  the  question  of  the  future  grows  with  them.  What 
shall  be  his  fate  when  hand  and  braiu  can  work  no  more  ?  Happy 
as  he  may  be  in  bus  work  now,  contented,  prosperous,  never  can  be 
wholly  put  by  the  thought, 


k 


"But  there  may  come  another  day  to  me— 
Solitude,  pain  of  heart,  distresa,  anil  poverty." 


Such  a  one  can  put  off  that  hour  by  no  holiday  pastimes  which  to 
the  idle  man  of  pleasure  are  a  mere  weariness  of  the  flesh.  But  he 
can,  80  far  as  human  will  avails,  put  it  off  by  hoarding  his  strength 
and  health  ;  and  this  he  will  most  surely  do  by  the  observance  of  one 

Smple  rule,  framed  for  man's  conduct  thousands  of  years  before  our 
isdom  discovered  that  the  pancreatic  juice  converts  starch  into  sugar, 
hat  levnlose  is  isomeric  with  glucose — the  simple  rule  of  modera- 
-Macmilian's  Magazine. 
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THE  Germans  have  many  excellent  paleontological  museums,  in 
which  the  fossil  records  of  the  ancient  historj-  of  their  country  arc 
(►reserved  and  arranged  in  regular  and  proper  order.  Each  of  these 
museums,  besides  its  general  character,  is  distinguished  by  special  feat- 
ures illustrating  the  more  salient  peculiarities  of  the  local  geology. 

Besides  its  general  museum,  in  which  are  collected  the  products  of 
different  countries,  Stuttgart  possesses  a  geological  and  paleontologi- 
li  hall  devoted  especially  to  the  fossils  of  Wttrtemberg.     This  local 
!>llection,  under  the  direction  of  F*rofes8or  Oscar  Fraas,  is  justly  held 
high  repute,  because  in  it  can  be  followed  from  age  to  age  the  pa- 
sutological  history  of  one  of  those  countries  iu  Europe  which  have 
Ben  best  studied.     Here  are  especially  to  be  seen  those  wonderful 
les  that  lived  on  the  continents  during  the  Triassic  epoch :  the 
nurus,  the  zeuglmlon,  the  mastodonsaums  and  the  metopias,  permit 
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As  a  rule,  the  head  is  tarned  toward  tbc  anus,  aa  with  other  ] 
but  I  saw  one  fossil  containing  two  young  turned  towaril 

Is 


U8  to  form  some  kind  of  an  idea  of  the  curious  appearance  of  the  fauna 
of  that  e]K>oh.  The  Stuttgart  Museum  is  also  one  of  those  in  which 
the  lias  is  best  represented  ;  and  it  contains  the  Ilolzinaden  collec- 
tion, which  is  celebrated  for  its  entire  skeletons  of  reptiles.  M.  Fraa* 
had  the  kindness  a  few  years  ago  to  conduct  nic  to  the  locality  of  tho 
fossils  and  show  me  the  condition  in  which  they  were  discovrrrti. 
They  were  generally  incrusted  by  the  rock,  and  only  bulges  were  per- 
ceptible, which  taught  nothing  to  the  untrained  eye.  But  my  guide 
was  able  to  divine  where  the  head,  the  limbs,  and  the  tail  could  be 
found,  and  could  even  tell  me  what  kind  of  an  animal  was  concealed 
in  the  stone.  Those  complete  skeletons  which  adorn  many  museums  J 
are  brought  out  by  the  skillful  use  of  engravers'  tools.  The  Stuttgart  J 
collection  contains  several  icthyosauri  with  their  young  within  their  ^ 
bellies, 
vivipares 

the  head,  aud  another  that  had  six,  turned  in  as  many  directions, 
it  supposable  that  the  icthyosanrus  had  sometimes  one  young  one,  like 
the  salamander,  and  sometimes  several,  like  the  viper  and  the  slow, 
worm  ? 

Munich  has  several  important  collections  under  the  care  of  Professor 
Zitlel ;  that  of  ammonites,  for  instance,  which  is  said  to  bo  the  mo«t 
complete  in  existence,  and  the  series  of  admirable  preparations  of  fos- 
sil sponges,  the  skeletons  of  which  VL  Zittel  has  isolated  by  Btocping 
them  in  acidulated  water.  I  was  pleased  to  see  there  the  Pikermi  fos- 
sils which  Wagner  first  made  known.  But  the  principal  curiosity  of 
the  Paleontological  Museum  of  Munich  is  the  collection  of  lithograph- 
ic stones  from  the  oSlite  of  Solenhofen.  If  we  have  to  go  to  Stutt- 
gart to  study  the  trias  and  the  lias,  it  is  to  Munich  we  must  go  to 
admire  the  o6lite.  All  geologists  are  aware  that  the  Solenhofen  stones 
were  originally  mad  deposited  on  a  shore  where  the  inhabitants  of  th* 
sea  and  of  the  continent  met.  In  this  mud  the  most  diverse  .and  mo<t 
delicate  beings  of  the  oolite  have  been  preserved  with  a  wonderful 
perfection.  There  are  to  be  found  in  it  acalephs,  a  multitude  of  cnu- 
taccans,  insects  that  have  preserved  the  reticulations  of  their  wing*, 
their  feet,  and  their  antenna?,  and  ammonites  with  their  aptychus,  and 
fishes  in  course  of  transition  from  the  ganoid  to  the  tclcostcan  state. 
Here  especially  we  come  to  study  flying  reptiles.  They  f"---^ — •  •'•cm- 
selves  in  all  positions.  We  can  see  here  also  the  little  cot  has 
which,  long  before  the  discovery  of  entire  iguanodons  iu  littlgium, 
enabled  us  to  understand  the  gait  of  those  dinosanrians.  The 
tologist  might  dream,  while  contemplating  this  collection  of 
that  he  could  imagine  himself  in  the  midst  of  the  >••  '  ■•• 
almost  as  much  as  if  it  were  still  with  us  ;  and  after  - 
readily  believe  that  the  day  will  come  when  our  successors  shall  hart 
a  clear  idea  of  the  grand  history  of  past  ages. 

Vienna,  which  has  long  been  famous  for  its  life  and  gayeCy,  luM 
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become  a  splendid  city,  with  its  fortifications  replaced  by  spacious 
boulevards,  adorned  with  gardens,  handsome  houses,  and  palaces.  Sci- 
ence is  destined  to  profit  largely  by  these  transfortsations.  On  one 
side  of  the  Ilotel  de  Ville  has  been  built  the  elegant  Parlianient-IIouse, 
and  on  the  other  side,  as  a  pendant  to  it,  the  Palace  of  the  University. 
A  little  way  from  the  ParUamcnt-IIouse,  opposite  the  Imperial  Palace, 
have  recently  been  completed  the  Museum  of  Fine  Arts  and  the  Mu- 
seum of  Natural  History.  The  University  and  the  Natural  History 
Museum  are  thus  in  the  finest  quarter  of  the  city. 

The  University  building  is  nearly  finished.  It  is  a  pleasure  to  be 
a  student  in  such  a  palace.  Professor  Suess,  an  emtacnt  savant  and  a 
member  of  Parliament,  directs  the  geological  collections  ;  and  another 
professor,  not  less  accomplished,  Professor  Neumayr,  the  paleontologi- 
cal  cabinets.  The  Museum  of  Natural  History  belongs  to  the  court 
{Hof  2faturalicn  Museum).  The  emperor  has  just  put  at  its  head  M.  de 
Ilauer,  who  wasformerly  director  of  the  Geological  Institute.  M.  Fuchs 
is  charged  especially  with  the  department  of  paleontology.  I  was  told 
that  the  fossils  would  be  separated  from  living  species,  as  they  were 
in  the  old  museum,  and  that  they  would  occupy  six  halls.  The  Hall 
of  Vertebrates  is  adorned  with  mural  paintings  representing  the  land- 
scapes of  the  different  geological  epochs,  with  their  most  character- 
istic animals  and  plants.  These  pictures  are  separated  from  one  an- 
other by  statues  which  have  paleontological  attributes.  One  figure 
holds  an  icthyosaurus,  another  the  head  of  a  dinotherium,  another 
a  part  of  Cervus  mega^eros,  another  the  head  of  a  unitatherium,  etc. 
I  only  saw  a  few  of  the  fossils,  for  they  wcj-e  all  disarranged  ;  but, 
among  those  which  M.  Fuchs  was  able  to  show  me,  I  remarked  skele- 
tons of  Ursus  apelcBus,  a  skeleton  of  Megaoeros,  and  one  of  the  quater- 
nary goat,  five  specimens  of  the  mastodon  and  dinotherium,  and  a 
series  of  vertebrates  from  Maragha  in  Persia,  of  the  same  age  as  those 
of  Pikermi  and  those  from  Baltavar  in  Hungary  which  have  been  de- 
scribed by  M.  Suess.  Besides  these  collections,  I  visited  by  the  court- 
esy of  M.  Slur,  the  now  director,  the  Geologische  Heichsanstalt,  which 
the  fossils  being  arranged  according  to  both  the  geographical  and  the 
geological  order,  is  perhaps  the  finest  collection  of  stratigraphic  pale- 
ontology in  Europe.  Particularly  to  be  admired  are  the  ammonites 
from  the  trias  of  the  Austrian  Alps,  respecting  which  M.  de  Mojsiso- 
vics  has  lately  made  some  interesting  publications. 

I  have  not  been  in  Pesth  lately,  but  two  learned  Ilangarian  pro- 
fessors, MM.  de  Ilautken  and  Szabo,  have  assured  me  that,  since  I 
last  visited  that  city,  its  collections  of  geology  and  paleontology 
have  become  very  important. 

In  Prague,  Professor  Friisch  conducted  me  to  the  place  where  the 
foundations  of  a  grand  Bohemian  Museum  of  Natural  Sciences  have 
recently  been  laid.  While  awaiting  the  erection  of  this  establishment, 
A  special  provisory  hall  of  paleontology  has  been  built  near  the  old 
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Bobcmian  Museum,  and  bere  Professor  Fritsch  baa  oollecto 
STTanged  in  gradation  numeroas  very  remarkable  fossils.  Th( 
menso  collection  of  the  Silurians,  made  by  Barrando,  and  given  by  bi 
to  Bohemia,  has  been  left  in  the  apartments  in  the  Chotrk  6«ae  ii 
-which  the  eminent  geologist  resided.  It  is  hardly  possible  to 
oeive  of  its  richness  in  orthoceratites,  cyrtoceratites,  and  trilobite*. 
I  saw  an  example  here  of  the  degree  to  which  the  love  of  paleon-^ 
tology  may  be  developed,  for  in  the  more  than  humble  rooms,  wher* 
the  eminent  tutor  of  the  Comte  de  Chambord  passed  most  of  hit 
life,  there  are  collections  of  primary  fossils  that  cost  enormous  snma, 
Barrande  was  parsimonious  toward  himself,  lavish  to  science.  Hi* 
collections  are  to  be  removed  to  the  museum  now  in  building.  A 
young  Czech  professor,  M.  Novak,  and  a  German  geologist,  IIctT 
Waegen,  distinguished  for  his  works  on  the  paleontology  of  India, 
are  continuing  Barrande's  labors  on  the  silurian  formation  of  Bohemia. 

Dresden,  whose  picture-galleries  attract  artists  from  all  countries, 
has  also  greatly  improved  its  galleries  of  geology  and  paleontology. 
Their  director,  Ilcrr  Gcinitz,  has  arranged  the  fossils  in  geol 
order,  so  as  readily  to  convey  an  idea  of  the  history  of  paat 
The  creatures  of  the  Permian  epoch  are  particnlarly  well  repre*eni 
No  person  has  contributed  so  much  as  Professor  Geinits  to  the  knovN 
edge  of  that  epoch,  which  was  formerly  believed  to  represent  a  mo- 
ment of  a  slackening  of  the  vital  forces,  but  has  furnished  during  wv* 
eral  years  past  a  multitude  of  fossil  plants  and  animals. 

Berlin  h.as  an  entirely  different  character  from  Viennx  If  w« 
were  living  in  pagan  times,  we  might  say  that  in  Vienna  they  would 
raise  statues  in  honor  of  Apollo,  Minerva,  and  perhaps  Venus,  but  in 
Berlin  of  3Iars.  Vienna  is  always  panting  for  pleasures,  especially  tb« 
pleasures  of  the  mind.  Berlin,  isolated  in  regions  that  the  rooraiocs 
of  the  glacial  period  left  devastated,  prefers  the  hard  things  of  milj- 
tary  life.  But  the  government  is  interested  in  science  aa  well  as  ia 
military  affairs,  for  it  knows  that  intelligence  makes  strength.  A 
large  building  has  recently  been  erected  in  the  Invaiiden  Street  for  t]i« 
geological  collections  of  which  M.  Hauchcome  has  charge,  and  an- 
other for  the  collections  of  agricultural  arts  in  which  M.  Nchring 
placed  the  curious  quaternary  fauna  which  he  has  described  u  th* 
fauna  of  the  steppes.  Between  these  museums  a  grand  Moscom  of 
Natural  History  is  to  be  built.  The  university  has  excellent  collec- 
tions in  geology  in  charge  of  Professor  Beyrieh,  and  in  palrooti 
under  the  care  of  Professor  Dames.  Among  them  may  be  s««a 
second  specimen  of  the  archaopteryi,  which  cost  three  thousand  dol- 
lars. It  has  the  advantage  over  the  specimen  in  the  British  Museina 
of  possessing  a  head,  and  of  showing  its  fore-limbs,  the  fingen  of 
which  are  not  united  as  in  existing  birds.  Profissor  Dames  has  re- 
cently published  an  interesting  memoir  on  this  ciiriona  creature. 

I  might  also  speak  of  Bussia,  where  I  saw  fine  coUectiom  of  fo«dk 
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St  Dorpat,  St.  Petersburg,  and  Moscow  ;  of  Brussels,  where  the  little 
Belgian  state  has  made  liberal  expenditures  for  its  iguanodons,  ino- 
Bosftori,  and  hainosauri  ;  and  of  Haarlem,  in  Holland,  where  the  Jeyler 
Museum  is  being  enriched  every  year  with  new  paleontological  curi- 
osities ;  of  Switzerland,  which  is  not  behind  any  country  in  the  zeal 
with  which  it  cultivates  science  ;  and  of  Italy,  where  science  has  its 
share  in  the  revival  which  all  departments  of  the  intellectual  life  are 
enjoying.  But  I  have  said  enough  to  show  that  paleontology  is  culti- 
vated and  held  in  high  regard  in  Continental  Europe,  and  that  we 
Frenchmen  also  should  not  be  indifferent  to  the  questions  of  the 
origin  and  development  of  life. —  Translated  /or  the  Popular  Science 
Monthly  from  the  Revue  ScietUiJique. 
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NITRIFICATION. 

Br  raonssoB  n.  P.  ABUSBT. 

THE  production  of  nitrates  during  the  decay  of  nitrogenous  organic 
matter  under  suitable  conditions  of  moisture,  aSration,  and  tem- 
perature, is  a  reaction  of  no  little  importance  both  technically  and 
agriculturally  :  technically,  as  the  sole  natural  source  of  saltpeter  ; 
agriculturally,  on  account  of  the  fact  that  the  nitrates  formed  in  the 
il  constitute  the  chief  if  not  the  only  supply  of  nitrogen  to  the 
ilant.  But,  whUe  the  conditions  of  nitrification  have  long  been  well 
known,  it  is  only  within  the  past  eight  or  nine  years  that  its  true  cause 
has  been  recognized.  Pasteur,  in  1802,  appears  to  have  first  pointed 
out  the  similarity  of  nitrification  to  the  various  oxidations  of  organic 
matter  known  to  be  effected  by  the  agency  of  mycoderms,  and  of  which 
the  acetic  fermentation  is  the  typical  example. 

In  1873,  A.  Mtlller*  advanced  the  opinion  that  nitrification  was 
5ae  to  the  action  of  a  ferment.  He  based  his  opinion  the  fact  upon 
that  solutions  of  pure  ammonium  salts  and  of  urea  are  very  stable, 
while  the  same  bodies  in  sewage  arc  rapidly  nitrified,  holding  that  the 
difference  was  due  to  the  presence  of  a  ferment  in  the  latter  case.  In 
1877  Schloesing  and  Mttntz  f  published  the  results  of  experiments  which 
indicated  that  Pasteur's  suggestion  and  MOller's  opinion  were  correct, 
and  that  nitrification  might  really  be  classed  as  a  fermentation.  These 
experimenters  were  engaged  in  investigating  the  oxidizing  effect  of 
the  soil  upon  sewage.  They  filled  a  glass  tube  one  metre  long  with  a 
mixture  of  quartz,  sand,  and  a  small  quantity  of  powdered  limestone, 
and  caused  sewage  to  filter  slowly  through  this  artificial  soil,  so  that 
it  occupied  eight  days  in  passing  through  the  tube.  For  twenty  days 
the  sewage  passed  through  unaltered.     Then  nitrates  began  to  appear 

"  Undw.  Yeraucti^tataoaen,"  xri,  p.  873.       \  "  Comptei  Bendiu,"  Ixxxir,  9.  ft<^V. 


J 


83t  THE  POPULAR  SCIEl 

in  it,  and  rapidly  increased  in  amount 
filtrate  was  in  this  combination.    If  nitr 
tion,  it  is  difficult  to  see  why  it  was  so 
is  due  to  an  organism  which  required  t: 
soil,  the  delay  is  at  once  explained. 

Sewage  was  passed  through  the  so 
with  complete  oxidation  of  its  nitrogei 
of  chloroform,  which  is  known  to  be  inii 
ferments,  was  caused  to  penetrate  the  c 
not  recommence  after  the  chloroform  -^ 
age  had  passed  unchanged  for  seven  ^ 
washings  of  a  soil  known  to  nitrify  wit 
of  the  soil.  After  eight  days  (L  e.,  ei 
liquid  to  traverse  the  column  of  soil),  n 
and  continued  to  be  formed  as  long  at 
All  these  facts  point  plainly  to  an  or{ 
tion.  It  developed  in  the  soil  during  1 
periment  from  germs  introduced  by  ai 
the  chloroform-vapor,  and  reintroduce< 

In  1878  appeared  the  results  of  ezpi 
in  the  Rothamsted  Laboratory,  which 
sing  and  Mantz.  He  first  showed  that 
took  place  in  a  good  garden-soil  when 
through  the  moist  soil,  but  that  hardly 
place  when  this  air  contained  vapors 
phide,  while  vapor  of  carbolic  acid  set 
so  far  as  it  was  brought  in  contact  wit^ 
were  simply  confirmatory  of  those  of  S 
experiments,  however,  developed  the  i 
could  be  brought  about  in  dilute  soluti 
ing  them  with  a  small  amount  either  oi 
solution  which  had  undergone  nitrifii 
were  made  with  the  dilute  solutions  en 
ammonia  by  Messlcr's  method,  with  th< 
tartrate  and  phosphate  of  potassium, 
calcium.  The  solutions  used  in  later 
composition  per  litre : 

Ammonium  chloride 

Sodium  potassium  tartrate 

Potassium  phosphate 

Magnesium  sulphate 

Precipitated  calcium  carbonate  was  i 

base.    By  this  discovery  the  way  was  c 

study  of  the  process  and  of  the  conditi 

Since  the  publication  of  Warringi 

*  "  TnuuaotioiiB  of  the  Cbemica 
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work  has  been  done  in  this  direction  both  by  this  investigator  and  by 
others.  As  a  result,  the  ferment  theory  of  nitritication  has  been  very 
thoroughly  established,  the  organigm  producing  it  has  been  isolated, 
and  considerable  progress  made  in  the  stady  of  the  conditions  affecting 
nitrification,  particularly  in  fluid  media.* 

That  nitritication  is  due  to  the  action  of  a  living  organism  is  shown 
in  various  ways.  Sterilized  solutions,  otherwise  suitable  for  nitrifica- 
tion, have  been  preserved  for  as  long  as  three  years  unchanged.  But, 
if  to  such  a  solution  a  small  amount  of  a  solution  or  a  soil  in  which 
nitrification  has  recently  taken  i>iace  bo  added,  the  solution  nitrifies 
within  a  short  time. 

Nitrification  ia  strictly  confined  to  the  range  of  temperature  within 
which  the  action  of  low  organisms  is  possible.  It  does  not  take  place 
anless  all  the  nutritive  materials  necessary  for  such  organisms  are  pres- 
ent, absence  of  phosphoric  acid,  for  example,  completely  preventing 
it.  Antiseptics,  as  already  illustrated,  inhibit  nitrification.  The  action 
of  heat  likewise  confirms  the  ferment  theory.  The  temperature  of 
boiling  water  at  once  stops  nitrification,  and  it  is  not  resumed  until 
the  medium  is  seeded  again  from  some  external  source. 

Some  of  the  more  important  conditions  affecting  nitrification  in 
liquids  (and  presumably  also  in  porous  solids,  such  as  soil)  are  :  1. 
Alkalinity  of  the  solution  ;  2.  Concentration  of  the  solution  ;  3.  Char- 
ter and  amount  of  the  ferment ;  4.  Temperature. 

1.  While  nitrification  docs  not  take  place  in  the  absence  of  a  salifi- 
able base,  any  considerable  degree  of  alkalinity  greatly  retards  it,  and, 
if  it  exceeds  the  equivalent  of  about  three  hundred  and  fifty  parts  of 
nitrogen  per  million,  stops  it. 

3.  Under  like  circumstances,  nitrlBcation  begins  more  promptly  the 
more  dilute  the  solution.  No  definite  limit  of  concentration  can  be 
stated,  beyond  which  nitrification  can  not  take  place  on  account  of  the 
great  differences  caused  by  differences  in  the — 

3.  Character  and  amount  of  the  ferment.  The  character  of  the  fer- 
ment is  determined  by  its  previous  history.  A  strong  ferment,  pro- 
dacing  prompt  and  rapid  nitrification,  is  obtained  by  repeated  culti- 
vations in  moderately  strong  solutions  well  supplied  with  nutritive 
matter,  while  the  opposite  course  produces  a  weak  ferment.  The 
stronger  the  ferment,  and  the  greater  the  amount  of  it  used  for  seed- 
ing, the  sooner  the  nitrification  begins,  and  the  greater  is  the  admis- 
sible concentration  of  the  solution. 

4.  Nitrification  has  been  observed  to  take  place  at  a  mean  temper- 
ature of  3'2°  C.  The  superior  limit  seeniB  to  be  40°  to  50°  C,  the 
optimum  35°  to  37°  C. 

A  variety  of  nitrogenous  substances  have  proved  susceptible  to  nit- 
rification in  solution.    The  weight  of  evidence,  however,  appears  to 

*  Compare  eapedsll;  Warrington,  "  Transactions  of  the  Chemical  Society,"  18M, 
p.  887. 
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show  that  in  all  cases  tbo  nitr'  t  asanmes  the  form  of  ami 

and  that  the  latter  is,  strictly    .  _;,  the  only  snbfltance  ca; 

being  nitrified.  In  the  case  of  urea  this  liajs  be«n  observed  to  lead 
some  interesting  results.  Thus,  if  nitrification  b  induced  in  a  solntioi 
of  nrea  containing  no  salitiable  base,  the  ]>roces8  stops  when  one  bat 
the  nitrogen  has  been  oxidized,  ammonium  nitrate  being  produced, 
the  concentration  exceeds  a  certain  limit  no  nitrification  occurs,  th( 
alkalinity  produced  when  the  urea  is  converted  into  atunioiiium  cai 
bonate  being  sufficient  to  prevent  the  action  of  the  ferment.  If,  hov 
ever,  gypsum  be  present,  the  well-knovm  double  decomposition  inU 
calcium  carbonate  and  ammonium  sulphate  takes  place,  and,  the  latta 
having  a  neutral  reaction,  nitrification  proceeds  uuhindere*!, 

An  interesting  and  hitherto  unexplained  fact  which  waa  noticed  t 
Warrington's  experiments  is,  that  sometimes  nitrous  and  eometim< 
nitric  acid  was  produced,  and  at  times  both  in  the  same  solntion.    Tlx 
experiments  thus  far  published  suggest  the  possibility  of  the  exuteoi 
of  two  ferments,  a  nitric  and  a  nitrons,  but  on  this  branch  of 
ject  we  may  expect  more  light  when  investigations  now  in  p; 
Rothamsted  are  made  public. 

Some  investigations  into  the  distribution  of  the  nitric  fenoi 
natural  soil  are  summarized  by  Warrington  as  follows  :  "  I 
posed  to  conclude  that  in  our  clay  soils  the  nitrif3ring  organism  is  m 
uniformly  distributed  much  below  nine  inches  from  the  surface.  Oa 
much  slighter  grounds  it  may  perhaps  be  assumed  that  the  orgaDi«m 
is  sparsely  distributed  down  to  eighteen  inches,  or,  possibly,  somewhat 
farther.  At  depths  of  from  two  feet  to  eight  feet  there  is  no  trusV 
worthy  evidence  to  show  that  the  clay  contains  the  nitrifying  organ* 
ism.  It  is,  however,  probable  that  the  organism  may  occur  in  the  n.«' 
ural  channels  which  penetrate  the  subsoil  at  a  greater  depth  than  ia 
the  solid  clay.  In  the  case  of  sandy  soils  we  may  probably  aaxamt 
that  the  organism  will  be  found  at  a  lower  depth  than  in  clays. 


SKETCH  OF  GENERAL  JOHN  NEWTON. 

&ENERAL  NEWTON  has  commended  himself  as  one  who  ia  < 
titled  to  acknowledgment  for  useful  and  distingtiished  servie 
in  two  fields.     As  a  member  of  one  of  the  branches  of  the  milit 
establishment  he  did   active  duty  as  an  army  engineer  and  a  con 
mander  of  men,  acquitting  himself  with  honor  on  every  occasion,  dii 
ing  the  whole  period  of  the  war  of  the  rebellion.    In  peaceful  time 
his  career  has  been  within  his  own  preferred  field  of  work,  wli 
theoretical  knowledge  and  practical  okill  in  application  and  ez< 
were  equally  in  demand,  and  were  united  in  carrying  out  tba  il 
tant  enterprises  that  were  intrusted  to  him.     In  hia  works  aji  u>  i 
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',  ■which  may  lie  found  all  along  our  Atlantic  sea-coast,  and  par- 

cularlj"  in  the  clearing  of  the  channel  of  Hell-Gate,  he  has  shown 

himself  a  man  who  held  the  resources  of  science  in  his  hand,  and 

knew  exactly  what  to  do  with  them  ;  and  in  the  nsc  he  made  of  them, 

promote  the  greatest  public  benefit,  the  originality  of  the  devices 

liicb  he  contrived,  and  the  certainty  with  which  he  accomplished  his 

esigns,  he  has  shown  himself  to  possess  the  highest  title  to  scientific 

recognition. 

John  Newton  was  bom  in  Norfolk,  Virginia,  August  24,  1823. 
His  father,  Thomas  Newton,  represented  the  Norfolk  district  in  Con- 
gress for  thirty  years,  and  was,  when  he  retired,  the  oldest  member  in 
Ber\ice  in  the  United  States  House  of  Representatives.  After  having 
been  given  such  instruction  as  the  ecbools  of  Norfolk  could  confer, 
young  Newton,  when  about  twelve  years  old,  was  placed  under  private 
tuition,  especially  in  mathematics,  for  -which  he  showed  a  marked 
taste,  with  the  purpose,  already  formed,  apparently,  of  making  a  civil 
engineer  of  him.  He  entered  the  Military  Academy  at  West  Point 
in  July,  1838,  where,  we  are  informed,  his  worth  .is  a  careful  and  com- 
^prehcnsive  student  was  known  and  recognized  by  his  superiors,  and 
^fkis  natural  bent  and  acquirements  were  at  once  given  opportunity  for 
^^kay.  Upon  his  graduation  from  the  Academy  in  1842,  he  was  ap- 
^^ointed  a  second-lientenant  in  the  Corps  of  Engineers.  He  served  as 
[assistant  to  the  Board  of  Engineers  in  18-12  and  1843  ;  .ind  in  the 
Academy,  first  as  assistant  professor  and  afterward  as  principal  assist- 
ant Professor  of  Engineering,  from  1843  to  1846.  In  the  latter  year 
he  was  designated  as  assistant  engineer  in  the  constrnction  of  Fort 
Warren,  Boston  Harbor,  and  Fort  Trumbull,  New  London,  Con- 
necticut. From  this  work  he  was  transferred  to  be  superintending 
engineer  of  construction  of  Forts  Wayne,  Michigan,  and  Porter, 
Niag.ara,  and  Ontario,  New  York.  In  1852  and  1853  he  was  engaged 
in  superintending  the  surveys  of  Cobscook  Bay,  Kennebec  River,  and 
Matinicus  Islands  ;  and  for  the  breakwater  at  Owl's  Head,  in  Maine. 
Next  we  find  him  in  Florida  on  similar  work,  looking  to  the  improve- 
ment of  .St.  John's  River,  the  Haul-over  Canal,  and  the  repair  of  the 
sea-wall  at  St.  Augustine  ;  in  Georgia,  looking  after  Forts  Pulaski  and 
Jackson,  and  the  improvement  of  lighthouses  on  Savannah  River  ;  at 
Sullivan's  Island,  attending  to  the  trial  and  inspection  of  the  dredge- 
boat  for  the  bar  ;  and  again  in  Florida,  supervising  the  fortifications 
and  lighthouses  of  Pcnsacola  Harbor,  from  1855  to  1858. 

He  w.as  appointed  in  1853  a  member  of  the  commission  for  devis- 
j  ing  a  project  for  the  improvement  of  St.  John's  River ;  in  1856,  of 
^■be  board  to  examine  Pensacola  dock  ;  and  of  the  special  board  of  en- 
P^neers  to  select  sites  and  prepare  projects  for  the  coast-defenses  of 
Alabama,  Mississippi,  and  Texas.  There  also  appears,  under  the  date 
of  July  1,  1856,  a  record  of  Lieut-cnant  Nekton's  appointment  as 
captain  of  engineers,  for  fourteen  years'  continuous  service,    lla  •««& 
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made  chief  engineer  of  tlie  Utali  Expedition  in  1858,  and  Aft 
superintending  engineer  of  the  construction  of  Fort  Delaware, 
repairs  of  Fort  Mifflin,  Delaware  Bay  ;  and  of  the  special  board 
engineers  for  modifying  the  plans  of  the  fort  at  Sandy  Hook,  and  f 
selecting  sites  for  additional  batteries  at  Fort  Hamilton. 

These  occapations  engaged  his  attention  down  to  the  time  of  tl 
outbreak  of  the  reTjellion  in  1861,  -when  he  entered  the 
as  chief  engineer  of  the  Department  of  Pennsylvania,  in  -.v 
he  accompanied  General  Paterson's  column  in  the  Valley  of  Virgini 
and  was  engaged  in  the  action  of  Falling  Waters,  lie  was  also,  I 
this  year,  chief  engineer  of  the  Department  of  the  Shenandoah,  asM 
ant  engineer  in  the  construction  of  the  defenses  of  Washington,  an 
commander  of  a  brigade  in  the  defense  of  the  capital,  till  March  1 
1862  ;  and  was  appointed  major  of  the  Corps  of  Engineers  and  brig< 
dier-general  in  the  volunteer  service.  In  1862  General  Xcwt 
served  in  the  Army  of  the  Potomac  in  the  Peninsular  and  Marylaq 
campugns,  and  was  engaged  in  the  actions  at  West  Point,  GaiiM 
MUl,  and  Glendale  ;  in  the  retreat  from  the  second  battle  of  Ba 
Ran  ;  and  in  the  battles  of  South  Mountain  and  Antictam.  At  Wi 
Point,  when  it  was  found  that  the  Union  armv  was  threatened  hv  th 
interposition  of  the  forces  of  Gustavus  W.  Smith,  at  Barhamsvill 
with  their  retreat  cut  off  by  the  river  in  their  rear,  Newton  went  ot 
at  dawn  to  reconnoitre.  He  found  that  marshes  covered  all  thei 
position  except  a  space  sufficient  for  the  movements  of  one  brigad( 
He  planted  his  own  brigade  there,  and  with  it  held  the  post  agains 
attack.  At  South  Mountain  General  Kewton's  brigade,  attached  t^ 
General  Franklin's  corps,  was  one  of  the  three  brigades  composing  thi 
division  of  General  Slocum,  which  advanced  up  the  side  of  the  moant> 
ain,  and  repulsed  the  enemy's  force.  The  same  brigade  won  formal 
commendation  for  its  behavior  at  Gaines  Mill  and  at  Glendale;  and  it< 
commander  was  brevetted  lieutenant-colonel  (regular  !inny)Scptenil»* 
17, 1862,  for  gallant  and  meritorious  services  at  the  battle  of  Antirtaia. 

General  Newton  was  given  the  command  of  a  division  in  the  Bap 
pahannock  campaign,  in  which  he  was  engaged  in  the  battle  o( 
ericksburg.     In  the  Chancellorsville  campaign,  having  been 
mean  time  made  a  major-general  of  volunteers,  he  was  attached 
Greneral  Sedgwick's  corjis,  counseled  and  participated  in  the  iitoniiiBi 
of  Marye  Heights,  and  took  part  in  the  battle  of  Salem.    In  the  Pi 
sylvania  campaign  he  participated  in  the  eventful  battle  of  Gel 
burg,  and  took  the  temporary  command  of  the  First  C-orps  after 
death  of  General  Reynolds,  and  in  that  capacity  followed  in  pi 
of  the  enemy  to  Warrenton,  Virginia.    For  his  •- 

services  at  Gettysburg  he  was,  July  3,  1803,  1  i_  

still  commanded  the  First  Corps  in  the  Rapidan  campaign  ;  Init, 

the  "march  through  Georgia"  was  about  to  bi 

transferred  to  the  Army  of  the  Cumberland,  ai  i:ii 
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the  second  division  of  tbe  Fourth  Corps  (General  Howard's).  In  this 
campaign  he  waa  engaged  in  the  Btorming  of  Rocky-faced  Ridge, 
where  the  corps  succeeded  in  carrying  the  ridge ;  in  the  operations 
around  Dalton,  the  turning  of  which  was  rogurdod  as  a  great  step 
lined  in  the  movement  upon  Atlanta ;  in  the  battle  of  Resaca ;  in 
be  action  of  Adaireville,  where  his  division  had  a  smart  skirmish  with 
be  enemy's  rear-guard  ;  in  the  pursuit  of  the  enemy  to  the  Etowah 
iver,  with  constant  skirmishing  ;  in  the  battle  of  Dallas ;  in  the 
lovement  on  Pine  Mountain,  with  almost  daily  heavy  engagements  ; 
the  battles  of  Kenesaw,  where,  in  McPherson's  attack  on  Little 
Cenesaw,  parts  of  his  division  were  engaged  in  the  assault  by  whioh 
the  enemy's  works  were  reached  after  a  charge  up  the  face  of  the 
loantain  against  a  heavy  fire.  After  the  crossing  of  the  Chattahoo- 
beo  River,  in  closing  up  the  Federal  lines  around  the  northern  and 
stern  sides  of  Atlanta,  General  Newton's  division  was  left  to  hold 
important  position  on  Peach-Tree  Creek  with  an  inadequate  force, 
which  offered  itself  as  a  temptation  to  the  newly  appointed  Confeder- 
ate commander.  General  Hood,  to  attack  it.  The  readiness  with  which 
his  comm.ind  met  Hood's  sudden  aesault,  and  the  efficiency  of  their 
fire,  assisted  by  the  batteries  which  General  Newton  had  posted  on 
each  of  his  flanks,  were  material  in  deciding  the  failure  of  that  attack. 
For  this  and  for  other  gallant  and  meritorious  services  in  the  cam- 
paign he  was,  in  March,  1865,  brevetted  brigadier-general  in  the  regu- 
army. 

Daring  the  siege  of  Atlanta,  General  Newton  participated  in  the 
Attack  on  the  enemy's  intronchments  at  Jonesboro,  September  18th  ; 
in  the  battle  of  Lovejoy's  Station  on  the  next  day  ;  and  in  the  events 
lore  immediately  relating  to  the  occupation  of  the  famous  stronghold. 
le  was  afterward  assigned  the  command  of  the  district  of  Key  West 
id  Tortugas,  Florida,  in  which  capacity  he  was  engaged  in  the  action 
of  the  Natural  Bridge,  near  St.  Mark's.  On  the  13th  of  March,  1865 
-—the  same  day  on  which  he  was  brevetted  brigadier-general  for  his 
Brvices  in  the  Atlanta  campaign — he  was  also  brevetted  a  major-gen- 
eral in  the  United  States  Army  for  meritorious  ser^'ices  in  the  field 
during  the  rebellion.  On  the  28th  of  December,  1865,  he  was  made 
a  lieutenant-colonel  in  the  Corps  of  Engineers.  On  the  15th  of  Janu- 
ary, 1866,  he  w.as  mustered  out  of  the  volunteer  service. 

He  was  transferred  at  once  to  engineering  service,  to  have  charge 
of  the  construction  of  the  new  battery  near  Fort  H.imilton,  in  New 
York  Harbor,  and  of  the  construction  of  the  fort  at  Sandy  Hook.  In 
1866  he  made  an  examination  for  the  improvement  of  the  navigation 
Hudson  River,  the  appropriation  then  being  sufficient  only  for  the 
ppair  of  the  dikes  already  constructed ;  but  his  report  covers  the 
whole  ground,  and  the  scheme  then  proposed  is  that  whioh  baa 
Ben  carried  on  latterly  entirely  under  his  charge.  The  character  of 
He  improvements  then  indicated  waa — 1.  A  system  of  longitudinal 
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<]ikc8  of  a  heigbt  not  to  excocd  that  of  high  water.    2.  The 
of  the  loose  and  movable  material  from  the  bottom.     3,  Tbo 
of  the  channel  as  defined  by  the  dikes  to  be  as  straight  as  potutibl 
the  changes  of  direction  to  be  made  by  easy  ciirvea.     4.  A  grad 
crease  in  width  of  the  channel  from  Troy  to  Now  Baltimore  as 
more  favorable  for  a  higher  rise  of  tides,     fi.  T^  '  thi 

paHBOS  generally,  but  leaving  an  opening  for  th<.' 
Revetting  of  island-shores  and  river-banks  where  exposed  to  shi 
7.  The  limits  of  the  encroachment  on  the  river-bed  to  be  dcfii 
enforced  by  proper  authority.  8.  Deposition  of  dredged  null 
yond  the  action  of  currents.  9.  The  .-ibandonment  of  the  idea 
taining  a  scouring  effect  by  the  height  of  the  dikes.  In  fine,  di 
advocated  with  the  view  to  give  direction  to  the  freshet,  iltiod.  and  efa 
currents ;  to  prevent  cross-currents,  and  consequent  filling  np  of  th 
channel ;  to  lead  and  bring  up  a  greater  volume  of  tidal  waters ; 
consistently  with  these  objects,  the  dikes  shonld  be  constructed  as  I 
as  possible,  in  order  to  allow  the  freshet-water  to  spread.  Estijiutla 
were  made  for  the  work,  to  be  completed  in  five  years  ;  it  is  still  di 
complete,  nor  has  the  work  been  carried  od  without  opposition  froi 
steamboat-men  and  parties  judging  that  they  were  to  be  pccuniarii; 
injured.  Near  Coeyman's  this  opposition  was  very  strong,  but,  sin' 
construction,  the  opponents  have  acknowledged  that  their  appreben 
sions  of  inconvenient  results  were  erroneous,  and  have  beea  satisfie< 
with  General  Newton's  engineering. 

Gradually  with  the  extension  of  navigation  improvei' 
Newton  reported  on  all  the  channels  and  harbors  in  i :  _     ( 

New  York,  from  Lake  Champlain  on  the  north  to  the  Raritan  ani 
Arthur's  Kill  on  the  south,  superintending  conatmctions  whore  a{ 
priations  had  been  granted.     He  was  also  one  of  tbo  commi^sioui 
for  the  improvement  of  the  harbor  of  Montreal. 

But  the  great  construction  with  which  General  Newton's  name 
identified  is  the  improvement  of  the  Ilell-Gate  Channel,  the  imporUai 
water-way  between  Long  Island  Sound  an<l  East  River, 
city.     His  first  examinations  for  tbe  improvement  of  1  i 
the  report,  with  cost  of  constmctions,  were  made  to  Congress  Febi 
12, 1867.     The  first  propositions  were  merely  tentative.    The  plan  re 
ommendcd  for  the  removal  of  reefs  was  by  holes  <)nlled  from  a  pi* 
form  above  water.     A  contract  was  given  to  Maillefcrt  4b  CV>.  to 
move  Pot  Rock  and  somo  other  like  obstructions  by  depositing  e: 
plosives  on  the  surface  of  the  rock  and  firing  them.     This  was  foi 
to  be  very  expensive  and  tedious,  and  the  contractor  who  aoi 
to  drill  from  abeve  the  water  was  not  suocessfal. 

In  June,  1869,  General  Newton  submitted  a  report  for  the  reino 
of  Hallet's  Point  by  sinking  shafts  on  the  shore-side  t 
depth,  and  from  the  bottom  of  these  shafts  running  g  .  mi 

the  rock  to  be  removed,  tbe  opening  below  being  cmlcolated  t^^ 
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cient  to  remove  all  the  rock  from  above.  The  same  project  was 
ipplied  also  to  the  Gridiron  Reef.  This  method  of  excavation 
it  new,  as  it  bad  been  propoced  by  General  Alexander,  of  the 

ited  States  Eutdneers,  for  the  removal  of  Blossom  Rock,  San 
■ancisco  llarbor,  and  afterward  carried  oat  by  Van  Schmidt,  a  civil 
engineer ;  bat  that  reef  was  a  very  email  one  in  comparison  with  those 
to  be  removed  at  Uell-Gate.  The  general  also,  in  the  same  report, 
proposed  a  plan  for  a  scow  to  remove  the  isolated  reefs.  'ITiis  scow 
was  constructed  in  1870.     It  consisted  of  an  iron  dome  thirty  feet  in 

meter,  supported  centrally  in  a  well,  in  a  scow  one  hundred  and 

enty  feet  long  by  forty-eight  feet  beam  ;  this  dome  could  be  raised 
or  lowered  by  derricks  on  the  scow.  When  resting  on  the  rock,  the 
space  inclosed  was  virtually  cut  oil  from  all  currents,  the  drills  could 
be  worked  steadily,  and  the  space  was  accessible  to  divers.  Above 
the  dome  were  steam-drills,  the  drills  passing  through  tubes  in  the 
dome.  Tills  dome-acow  proved  a  practical  success,  and  was  not  only 
used  at  Hell-Gate  but  also  on  other  reefs,  as  at  Coenties  and  Diamond 
Reefs. 

The  progress  was  so  satisfactory  at  Hallet's  Point  that  shafts  were 
sunk  at  Flood  Rock  in  1870.  General  Newton  had  been  at  the  same 
time  making  extensive  experiments  on  all  the  known  explosives,  to 
test  their  applicability  to  the  breaking  up  masses  of  stone,  while  exten- 
sive experiments  were  also  made  with  batteries,  wires,  and  fuses,  with  a 
view  to  their  use  in  the  final  blast.  The  excavation  being  completed, 
and  the  mines  charged  and  wired,  the  explosion  at  Hallet's  Point  took 
place  September  24,  1870. 

It  was  a  success.  The  work  at  Flood  Rock  was  prosecuted  more 
energetically,  but  with  varj'ing  appropriations  ;  essentially  in  its  gen- 
eral features  it  was  like  the  work  at  Hallet's  Point,  but  with  such 
modifications  as  bad  been  developed  by  experience.  In  one  essential 
feature  both  differed  from  what  had  been  originally  designed  by  Gen- 
eral Newton.  In  his  first  report  he  had  proposed  to  make  the  cavi- 
ties of  the  galleries  sufficient  to  receive  the  superincumbent  stone.    As 

proceeded,  he  did  not  consider  this  necessary  ;  a  great  deal  of  stone 

oe  the  blast  at  Hallet's  Point  had  been  removed  by  grapples,  which 
waa  practically  found  to  be  cheaper  than  by  mining.  In  its  applica- 
tion to  the  work  at  Flood  Rock,  the  spaces  were  smaller  compared 
with  the  solid  rock  than  at  Hallet's  Point ;  galleries  were  considered 
only  necessary  to  give  access,  so  as  thoroughly  to  shatter  the  rock. 
Flood  Rock  was  fired  on  the  10th  of  October,  1885,  and  a  full  descrip- 
tion of  the  work  was  furnished  by  General  Newton  for  the  February 
iDmber  of  this  journal. 

All  the  problems  which  were  involved  in  the  several  steps  leading 
up  to  the  consummation  of  that  stupendous  work  were  completely  and 
conscientiously  studied  out ;  and  the  accuracy  of  the  studies  was  fully 
exemplified  in  the  exact  correspondence  of  results  with  what  was  aimed 
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St  that  was  realized  in  every  part  of  the  labors.  The  roaonreefl  of 
ence  were  drawn  upon  wth  an  nnerring  vision  of  their  scope  ;  the 
pliances  of  engineering  art  were  emj)!oyed  with  precise  adaptation 
their  purpose,  and  an  exact  measurement  of  the  effect  they  were 
tended  to  produce  ;  so  that  in  all  that  has  been  achieved  there  has  b4 
no  failure  and  no  waste.  The  demonstration  which  General  Nei 
has  made  in  this  work  of  the  power  of  science,  whose  least  effort 
lie  made  nsefal  to  such  immense  results,  commands  its  recognition 
him  as  its  vigorous  man  of  action.  The  knowledge  and  skill  which 
has  thus  been  able  to  apply  to  such  exact  measnrcmcDt  and  direct 
are  the  outcome  of  a  life  of  xpecial  training  and  exercise;  and  it  wot 
be  hard  to  produce  a  higher  testimonial  to  the  value  of  the 
pursuit  of  the  studies  that  relate  to  the  work  one  is  dostiiicl 
the  world  than  these  achievements  at  Hell-Gate. 

There  is  yet  one  enterprise  connected  with  the  improvement 
harbor  of  New  York — the  opening  of  the  Harlem   River  to 
Duyvel,  on  which  General  Newton  reported  in  1875  and  1S76— w!i 
has  been  postponed  by  conflicting  interests  of  property-owners 
the  difficulty  of  securing  rights. 

Since  his  station  at  New  York,  General  Newton  has  often  b 
called  into  consultation  on  many  civil-engineering  works.     In  con; 
tion  with  the  various  duties  of  his  office  his  experience  lias  been  Ii 
and  varied,  and  it  would  be  impossible  to  name  an  engineer  wbo 
been  so  uniformly  successful. 

Recently,  when  the  city  of  New  York — having  a  more  Import 
work  in  view  than  it  had  yet  undertaken  in  a  munioi^  '  icll 
found  it  necessary  to  secure  a  man  of  superior  skill  ami 
ing  to  superintend  its  Department  of  Public  Works,  Genemi  Newtc 
name  was  the  first,  and,  wo  might  well  say,  the  only  one  that  soggi 
ed  itself.  The  only  doubt  expressed  on  the  subject  was  whether 
would  be  willing  to  leave  the  body  with  which  he  bad  been  conned 
all  his  life,  with  such  distinguished  honor,  for  one  tlic  record  of  wlti 
has  not  always  been  free  from  the  taint  of  political  manipalst: 
This  question  was  happily  solved  by  General  Newton's  declaratioa 
his  willingness  to  accept  the  position  on  the  retired  list  of  the  ai 
to  which  he  was  entitled,  in  order  to  go  to  the  place  whtrc  he 
more  needed.  The  fitness  of  his  appointment  h.os  been  nnlv 
recognized,  and  is  most  felicitously  expressed  in  the  words  of  oi» 
the  newspapers,  that  he  is  the  "  ideal  man  '*  for  the  position. 
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TnK  pnraiOLooT  or  exeecise. 

itfm.  Xditurn 

WHILE  all  most  *grco  with  Professor 
Richards  as  to  the  unportanoe  of 
phraical  exercise  to  the  brain-worker,  there 
»re  some  points  in  his  article  on  "  The  In- 
fluenoe  of  Excrci.«o  upon  Ilealth,"  in  the 
"Monthly"  for  July,  1886,  requiring  com- 
ment. 

On  p«g«  828  ho  says:  "When  we  use 
our  muscles,  their  contractile  force  upon  the 
blood-Tessels  helps  the  blood  along  its  cban- 
nals,  and  thus  takes  a  little  labor  from  the 
jiropelUng  heart.  It  beats  faster,  but  with 
less  effort." 

It  is  admitted  that  cnntracting  muscles 
by  their  lateral  pressure  promote  the  flow  of 
blood  through  the  reins;  but  the  work  of 
the  heart  ia  not  lessened  thereby,  because 
the  force  of  the  heart-beat  is  not  expeniieJ 
in  propelling  the  blood  through  the  veins, 
but  (according  to  Foster)  in  expanding  tho 
eUislic  arteries  and  overcoming  the  friction 
between  the  blood  and  the  walls  of  the  ar- 
teries and  capillaries.  This  friction  ia  cillcd 
the  peripheral  resistance.  Now,  whatever 
diminishes  the  caliber  of  the  terminal  arter- 
lea  and  capillaries  increa.ics  the  peripheral 
reaiatanoe ;  and,  if  the  contracting  muscles 
luive  any  effect  upon  these  vessels,  it  is  to 
lessen  their  caliber  and  so  increase  the  pe- 
riphora]  resistance,  thus  throwing  more  work 
upon  the  heart 

The  heart  beats  fa.«tcr,  but  docs  ft  beat 
vrith  Ua  tfortf  Du  Bois  Ueymond  ("  The 
Physiology  of  Exercise,"  "Popular  Scjenca 
Monthly,"  July,  1882)  says:  "Under  coa- 
tiauous  severe  exertions,  a;S  in  mountain- 
climbing  and  long  walks,  the  heart  begins 
to  beat  faster  and  more  atron^flti  ;  because, 
sooording  to  Traube,  it  is  stimulated  by  ex- 
oess  of  carbonic  add  formed  in  tho  laboring 
muscles;  anx>rding  to  Johann  Mtlllcr,  be- 
cause it  participates  in  a  by-motion." 

Bow  ia  it,  if  muscular  cxerdse  lessens 
the  work  of  tho  heart,  that  excessive  and 
long-continued  muscular  exertion  causes  hy- 
pertrophy and  even  valvular  disease  of  that 
organ  ?  Yet  such  is  the  case,  according  to 
■uch  eounent  authorities  on  medical  matters 
as  Drs.  Da  Coats,  A.  L.  Loomis,  the  late 
Aoatlo  Flint,  and  others.  This  is  a  matter 
of  great  importance  from  a  medical  ttood- 
poiut,  for,  if  muscular  cxen.-i»o  Usisens  the 
work  of  the  heart,  our  mcdieal  writers  have 
all  rone  wrong  lo  saying  that  the  most  es- 
sential item  in  the  treatment  of  a  diaessed 
and  overtaxed  heart  is  rest. 

Again,  the  professor  quotes  Maiidslpy  as 
follows:  "By  one  organic  clcmvnt  of  the 


body  the  blood  Is  purified  from  the  wnstc 
matter  of  a  higher  element,  which  would  be 
poisonoas  to  it."  This  is  undoubtedly  true. 
The  lungs,  kidneys,  and  other  excreting 
organs  certainly  do  eliminate  materials 
which  would  be  poisonous  to  other  organs. 
But  Profcsiior  Richards  applies  this  remark 
to  the  muscular  and  nervous  systems,  which, 
I  think,  he  is  not  warranted  in  doing,  as  i 
shall  endeavor  to  show. 

He  says  (page  332,  July  "Monthly"): 
"  A  tired  brain  and  quivering  nerves  may 
not  be  more  wearied  by  physical  exercise, 
but  may  be  refreshed  by  it.  This  refresh- 
ment may  result  from  two  processes:  First, 
by  drawing  the  ciccpsive  blood-supply  from 
the  before  active  organs ;  and,  secondly,  by 
purifring  the  blood  so  tliai  it  may  be  rosdy 
to  properly  nourish  the  brain." 

In  the  firit  place,  it  is  not  the  excessive 
blood-supply  that  makes  the  brain  tired,  the 
increase  of  blood  being  caused  by  the  in- 
creased demand  of  the  functionally  active 
organs.  In  the  second  place,  omtracting 
muscles,  as  the  rc!>ult  of  the  chemical 
changes  that  take  place  in  their  substance, 
form  lactic  acid,  keratin,  and  carbonic  acid. 
The  last,  according  to  M.  Foster  ("Tcxt- 
Book  of  Physiology  "),  acts  upon  the  cen- 
tral nervous  system  as  a  narcotic  poison. 
The  brain  forms  kcnitin  during  functional 
activity.  Now,  since  one  product  of  mus- 
cular action  is  a  narcotic  pnl^on,  and  an- 
other is  a  waste  product  of  the  brain,  it  is 
inconceivable  how  the  blood  is  purified  and 
better  fitted  to  nourish  the  brain. 

If,  as  Professor  Foster  says,  "the  fa- 
tigue of  which,  aft«r  prolonged  and  un- 
usual exertion,  we  are  conscious  in  our  own 
bodies  arises  chiefly  from  an  eibstutioo 
of  the  central  nervous  system  emoemed  in 
the  production  of  voluntary  impulses,"  then 
Professor  Richards's  statement,  that  the  tine 
for  exerci^^c  is  when  the  brain  is  tired  sad 
one  feels  inclined  to  rest  and  to  forego  ex- 
ercise, is  open  to  question.  May  it  not  be 
that  the  indisposition  to  take  active  exercise 
when  fatigued  by  braiit-work  is  rather  coo- 
servative,  just  as  is  the  natural  teodeacy  lo 
rest  after  a  fill  me.1l  daring  the  prooets  of 
digestion »     Respectfully, 

A.  a  RoacnoBST,  V.  D. 
BosBoveui  TklXM,  Wbooksu.  /irfy  8, 16M. 


A  CUBIOUB  OPTICAL  PaSNOMEHOir. 
Jr«Mra  XMan; 

A  BTB-ixoc  pbe 
here  at  a  few  minutes  betac  1 


day  evening.     A  hoary  1 
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in  tbo  afternoon,  and  during  n  cessation, 
shortly  before  suii.«et,  the  Uglit  liurst  tliraugh 
liic  clouds  in  the  western  i>ky  &ad  a  moKC 
magnificent  mnbow  appeared  in  the  catit, 
with  the  top  of  the  circle  alwut  fifty-fire 
degrees  from  the  horimn.  All  that  portion 
of  the  clouded  eky  within  the  circle  changed 
to  a  brilliant  red  color,  while  all  without 
the  circle  was  of  a  dull  bluith-gray  shade, 
Tlic  rainbow  thus  formed  a  f\---"  .ii.;«;.iTi 
between  the  two  portions  of  n  li 

were  in  such  strikin):;  contrast  t<  r. 

For  a  time  the  red  sky  inclosed  by  the  rain- 
bow was  £0  deeply  colored  that  the  red 
portion  of  tlie  rainbow,  which  was  in  itself 
remarkably  brilliant,  could  not  be  distin- 
guished from  it,  but  it  appeared  as  though 
the  red  part  of  the  rainbow  had  spread  out, 
coverini;  the  entire  plane  incloesd  witbiit 
the  circle.  A  similar  phenomenon  never 
having  come  before  my  notice,  and  having 
never  read  an  account  of  one,  I  would  re- 
spectfully ask  the  editors  of  "  Tlie  Popular 
&;ieuce  Monthly,"  or  tlie  intelligent  read- 
ers thereof,  to  furni!>h  me  with  an  explana- 
tion. Why  should  the  red  portion  of  the 
clouded  sky  within  the  circle  and  the  bluish- 
gray  portion  without  be  so  shorply  defined 
and  divided  by  the  rainbow  F 

Very  rcapectfully,  U.  K.  Tnoius. 

Moaaiao  Sim,  Iowa.  Augvtt  It,  1664. 


'•ANIMAL   AKD   PLANT   LOEB   OF   OHIL- 

DBBN." 
Utnn.SdUon: 

Rkadixo  "Animal  and  Plant  Lore  of 
Cliildrcn,"  in  your  publication  for  July, 
called  to  mind  a  few  beliefs  that  children 
had  in  Southern  Illinois  twenty  years  ago, 
and  which  were  not  enumerated  in  the  arti- 
cle referred  to.  Snakes  were  numerous, 
and  the  subject  of  many  snperstitions.  To 
kill  a  snake  .lud  hang  its  body  on  a  living 
bush  would  pr(K3uce  rain  within  twenty-four 
hours.  Snakes  delight  in  the  hot  sun-rayi 
which  precede  a  thunder-shower,  and  are 


often  killed  at  focb  timM.    It  was  I 
belief  that  lire  euaU  pjaenl  ua 
would  cause   four   legs   to   grow  ] 
boilj.    Til  inhale  the  breath  of  •  i 
sure  death  to  (ho  child  who  i 
an  aocideut.     Children  were  Brm  I 
lief  that  snakes  could  charm 
pn2ed  steadily  at  the  reptile*'  «7«fcl 
bad  luck  not' to  kill  the  Qrct  i 
the   sjiriug.     The  negro  chUdnsa 
that  the  Uvea  of  sttakeB  were  goaidad  ] 
the  devil. 

The  "tobacco -juice"  ex 
grasshoppers  was   a   sure  cure 
liean-lcares  not  only  cured  wart*,  botl 
cancers. 

Bad  1.    ••  '  -'-'I  the  peiscr, 
rabbit  i.  h,  iuil<&9  < 

ing  cxpi. ::  a  child  kilii. 

his  clothes  would  be  ruined  b;  other  i 
els. 

Toads  or  humble-beea  iintcriDg  iImI 
were  as  sure  signs  of  coropoAy  ••  ihkl 
ing  of  a  rooster  at  i'     '  !.iwr, 

Ficst  always  n. 
sU  weeks  from  llic   .....^   ..,%:  fatt ' 
was  heard. 

Cats  were  credited  with  nina  U«*i^  I 
turkey -buuiiT^d  with  the  power  to  raaiii| 
naughty  children. 

In  fishiiiji,  a  fiw  r  IJood  < 

bait  were  more  vnl  spit  at  1 

callosity.     The  latter    mu  iu>u  •  e 
toothache. 

The  ant-lion  was  entiord  from 
by  repeating,  "  Nimdlc  I  uoodlo  1 
of  your  hole  I  "     Ue  was  then  pu 
death  for  being  so  easily  footed. 

rurposely  to  kill  a  lady-hug  wonM  i 
sickness,  and  accidentally   to  do  to, 
kind  of  bad  luck. 

Many  of  tlie»e  \„.r,..f=  w(t*  ||*U 
grown   persons  as  ihlrfD,  vb 

adults  had  many  .'   .  liwhrai' 

dren  could  not  undcri>ia,ail, 

U.  M.  Wg 
Bt.  Lons,  Misaotrat,  ■rwy  10^  ISat. 


EDITOR'S   TABLE. 


rsAtTD  AND  rrs  ricnirs. 
-VrOXniNG  could  better  illustrate 
-i-l  the  great  need  that  exists,  even  in 
this  highly  favored  conntry,  for  a  more 
general  diffusion  of  intelligence,  than 
the  extent  to  which  people,  who  can  at 
least  read  and  write,  nllotr  themselves 
to  become  the  dupes  of  the  most  trans- 
parent impostures.  The  post-office  au- 
thorities are  engaged  in  a  perpotual 


Btrugglo  to  prevent  people, 

be  deeply  offended  if  they  w 

of  as  deficient  in  intoltigvnoei,  or  If  i 

one  hinted  that  they  were  not : 

not  snperabundantlT,  qoalifled 

highest  dutioa  of '■' 

ing  with  their  m' '  pndl 

venturers  wl'  rtii 

and  utterly  f;_  , -  ..iiaM  • 

newspapers.    At  on«  »od  xd  the  i 
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trj  is  a  lottery,  at  another  a  miaiag 
speonlation  ;  here  a  gift  concert,  there 
a  fomilx  oewspaper  Bcnt  free  fur  six 
moQtlia  witli  vnluable  protuiama  into 
the  bargain;  one  wen  has  a  remwl; 
ft>r  ever;  form  of  disease,  another  is 
prepared  to  reveal  on  easy  and  de- 
lightful way  of  making  a  fortono  in  a 
few  weoka:  it  matters  little  what  the 
pretense  i*,  the  fty  is  no  sooner  cast 
than  some  silly  tish  begin  to  rise.  Those 
who  pride  themselves  on  being  more 
knowing  than  their  neighbors  nibble  a 
little  at  the  bait  at  first,  and  enter  into 
correspondence  with  the  advertiser. 
The  latter  knows  just  what  to  do  with 
each  customers,  lie  sends  them  the 
most  solemn  protestations  that  his  busi- 
ness is  honafidt,  and  his  personal  repn- 
tation  beyond  all  possibility  of  attack. 
He  is  prepared  to  show  testimonials  by 
the  thousand  as  to  the  thorough  up- 
rightness and  eminently  satisfactory 
character  of  his  dealings.  That  is 
enough :  the  money  comes  forward  by 
the  next  mail,  and  one  more  gudgeon  is 
booked. 

It  may  be  asked  what  all  this  has  to 
do  with  soioDce.  Well,  a  good  deal ;  or, 
if  not  with  science,  at  least  with  the 
want  of  it.  What  are  the  schools  of 
the  country  doing,  let  na  ask,  that  the 
Post-Offlce  should  have  to  step  in  to 
save  the  free  and  enlightened  citizens 
of  this  republic  from  the  consequences 
of  their  own  ignorance  and  folly  ?  The 
object  of  popular  education,  we  make 
bold  to  say,  ought  to  be  to  give  the 
I>eople  sense  ;  yet  here  we  have  indis- 
putable evidence  that  large  masses  of 
our  population  don't  know  enough  to 
protect  themselves  against  the  roost 
barefaced  forms  of  imposture.  The 
intellectual  quality  most  largely  devel- 
oped in  certain  extensive  regions  of  so- 
ciety would  seem  to  be  credulity.  How 
es  this  fact  tally  with  our  supposed 
lucationnl  progress?  Evidently  we 
we  here  fuoe  to  face  with  a  question 
which  should  eoino  homo  very  directly 
to  all  who  are  interested  in  publio  edu- 


cation ;  and  we  would  reepectfolly  ask 
tusohors  and  trustees  to  consider  wheth- 
er, through  the  schools,  something 
might  not  be  done  to  diminish  an  evil 
which  really  has  assumed  very  large 
proportions.  Let  privaU  education  pur- 
sue what  cuds  it  will ;  but  public  or 
state  edncation,  we  bold,  should  aim, 
above  all,  at  the  production  of  good  and 
efBcient  citizens.  But  a  man  is  not  an 
efficient  citizen  who  is  so  grossly  credn- 
lons  as  the  majority  of  those  who  fall  a 
prey  to  the  advertising  quack  or  confi- 
dence-man. A  part,  and  no  mean  part, 
of  the  exercises  of  every  school  should 
consist  of  the  imparting  to  the  pupils 
of  sound  practical  precepts  bearing  on 
civil  and  social  life.  We  want  to  de- 
velop common  sense  in  the  young ;  wo 
wont  to  give  the  boys  a  manly  bearing 
and  manly  ideas;  we  want  to  qualify 
the  girls  to  act  with  sound  judgment 
and  right  womanly  feeling  in  the  sev- 
eral positions  in  life  they  may  be  called 
upon  to  fill.  We  want  to  show  that  the 
lust  of  wealth  is  a  poor  motive  tor  any 
man's  or  woman's  chief  activity.  But 
how  is  all  this  to  be  done?  Tlie  mere 
teaching  of  arithmetic^  geography,  anil 
grammar  will  not  do  it.  It  con  best  be 
done,  OS  it  seems  to  us,  by  a  scientific, 
that  is  to  sny,  a  rational  exposition,  on 
the  one  band,  of  the  principles  which 
go  to  produce  the  dignity,  security,  and 
happiness  both  of  nations  and  of  indi- 
viduals ;  and,  on  the  other,  of  the  causes 
which  lead  to  national  decay  and  in- 
dividual misery.  In  connection  with 
such  a  course  of  lessons  as  wo  bava 
now  in  view,  it  would  bo  well  to  glance 
at  some  of  the  methods  by  which  dis- 
honest men  prey  upon  society,  and,  by 
way  of  illustration,  we  can  hardly  im- 
agine anything  more  serviceable  than 
an  analysis  of  the  advertisements  and 
circulars  of  some  of  the  "  frauds  "  op- 
erated through  the  post-office.  The 
children  who  heard  these  things  ex- 
posed would  carry  home  the  informa- 
tion to  their  parents ;  and  the  net  re- 
sult in  many  coses  would   be  an  en- 
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largorocot  of  tho  commc<n  sense  of  the 
lioiisobuld,  and  the  saving  of  a  good 
many  dollars  of  hnrd-eamod  money.  It 
may  pcrbitps  bu  objected  that  ill-dis- 
posed boys  woald  thus  loam  tricka  that 
they  might  afterward  attempt  to  prac- 
tice. Tho  same  risk,  however,  attends 
evnry  exposure,  in  tho  press  or  else- 
where, of  vice  or  crime ;  and  we  think 
that  an  honest  teacher  oonld  hardly 
fail  to  present  tho  subject  in  a  manner 
that  would  leavo  a  largo  balance  of 
good  effect. 

If  there  is  onytliing  that  soiiools 
maintained  by  the  State  might  be  ex- 
pected to  do,  it  Is  to  inctilcaf*  rfspect 
for  the  Stale,  and  in  general  to  develop 
a  sense  of  the  debt  which  each  inilivid- 
nal  owes  to  tho  society  of  which  ho 
forms  a  part.  Nothing  is  cosier  to 
show  than  tho  entire  dependence  of 
the  individual  upon  society  for  all  that 
makes  life  worth  living;  and  it  ought 
not  to  be  impossible  to  draw  out  cer- 
tain feelings  of  regard  and  devotion 
toward  the  organism  in  which  and 
through  which  alone  individual  life 
rises  to  any  true  worth  or  dignity.  It 
can  bo  shown  that,  just  as  the  family, 
in  the  first  place,  educates  the  individ- 
nnl  by  taming  his  selSshncss  and  devel- 
oping his  sympathies,  so  the  State  or 
commnnity  educates  the  family  by  wid- 
ening its  interests,  multiplying  its  ao- 
tivities,  and  calling  into  existence  those 
thousand  differentiations, complications, 
and  refinements  of  thought  and  feeling 
which  distinguish  civilized  man  from 
the  savage.  Were  these  lines  nf  thought 
properly  worked  out,  wo  believe  they 
wonld  be  found  to  furnish  the  basis  for 
an  almost  religions  sense  of  duty  to  tho 
State ;  and  would  certainly  set  in  a 
strong  light  the  odiousness  of  such 
treason  to  it  as  is  involved  in  private 
fraud  and  in  public  corruption. 

Wo  shall  only  say  in  conclusion  that 
it  would,  in  our  opinion,  be  well  if  tho 
public  would  get  moro  and  more  into 
the  way  of  testing  our  school  systems 
by  their  apparent  practical  results  as 


regards  ^e  mora!  ond  intclUci 
of  il)o  community.  We  ougb 
able  to  form  some  idea  ns  to  wh( 
the  rising  generation  ore  gro' 
wiser  and  better  than  oiawWe^ 
abont  the  same,  or  worse.  We 
postulate  distinct  improvenioot;  mi, 
such  improvement  is  not  appuvst,  i 
should  try  to  find  oat  the  reMoa  wby 


Ttts  srrrALo  jikxtixo  or 

AMSBlCAJf  ASSOCIATIVJI. 

Tns  American  Amociatioo  met  tt 
year  in  its  thirty-fiftfa  meeting  at  Bi 
falo.  It  is  the  third  t\mf  it  hn<i  mm 
bled  in  that  city,  i'  1 

ty-fifth  meetings  1. 
there.     It  is  also  a  fact,  of  which 
people  of  Buffalo  took   notice  wtib 
gratification  they  had  a  riglit  to 
that  their  city  is  the  first  place 
has  OS  yet  enjoyed  the  pririleg* 
tertsining  the  Association  for 
time.    The  Hon.  Sherman  S. 
who  delivered  one  of  the  addrMMt 
welcome,  referred  to  tlie  fact 
cant  of  a  growing  regard  among 
people  for  those  pursuits   which 
tribute  to  the  adrancemont  of  know] 
edge,  irrespective  .  "ori 

business,  and  as  cv 
that  active  and  «.■  r 

the  material  pursti  » 

tng  up  to  the  conviction  that  man  i< 
not  and  can  not  live  by  breaJ 
The  same  thing  is  going  on  in 
cities  of  tho  country,  large  and 
where  Increnseil  appreciation  i*  nho' 
every  year  of  those  things  whl 
tain  to  learning  for  if*  nivn  snl 
where  even  the  most  n  '. 

commercial  speculation  it 

emies  working  industriously  is 
science. 

Tho  attendance  was  jrood,  nd 
list  of  membera  is  marked  by 
ence  of  a  Urge  propartion  of 
havo  attained  aioUd  repinUtida 
respective  brooobe*  of   aei( 
programme  of  tbe  papen  aho  «xl 


BT  predominance  than  has  nsaal- 
ined  of  lato  years  of  those  that 
are  of  r««l  soientiSc  or  practical  value, 
with  0  corresponding  absence  of  the 
ra^rarii^s  of  snoh  persons  as  President 
Morse  described  as  "  crooks."  Betiring 
President  Newton  selected  meteorites 
as  the  topic  of  his  official  address,  which 
we  publish  entire  in  this  nnmber  of  the 
"Monthly,"  the  sabject  -with  the  in- 
vestigation of  which  his  fame  ia  most 
closely  associated.  With  a  few  plain, 
common-sense  considerations  which 
•Terybody  could  comprehend,  ex- 
preseed  in  language  intelligible  to  the 
most  nnlearoed  of  his  possible  hearers, 
he  disposed  of  most  of  the  theories 
which  have  been  devised  to  account 
for  these  phenomena,  showing  bow  in- 
adequate they  ore,  and  then  consid- 
ered, without  committing  himself  defi- 
nitely to  what  no  one  knows,  the  only 
one  yet  advanced  which  is  plausible  in 
the  present  condition  of  science.  Of 
the  vice-presidential  sectional  address- 
es, that  of  the  Hon.  Iloratio  Ilale,  in 
the  Anthropological  Section,  presented 
the  «abjo<it  of  "  The  Origin  of  Lan- 
guages and  the  Antiquity  of  Speaking 
Mao,"  in  a  somewhat  different  light 
from  that  in  which  it  has  been  regard- 
ed by  the  majority  of  anthropologists 
of  the  present  generation.  Professor 
"Wiley's  address  on  the  "Economical 
Aspects  of  Agricultural  Chemistry  "  is 
of  practical  interest,  and  will  probably 
attract  more  general  attention.  Pro- 
fessor Braokett's  address  in  physics, 
and  Professor  Bowditch's  in  biology, 
are  of  technical  interest.  In  geology, 
Vice-President  Chamberlain  presented 
"An  Inventory  of  our  Glacial  Drift," 
Vice-President  Ohannte,  in  the  Mechan- 
ical Section,  showed  how  inventors  are 
indebted  to  science ;  and  in  the  Eco- 
nomical Section  Vice-President  Cnm- 
mings  considered  the  well-worn  qnes- 
tio>ns  of  the  improvement  of  the  condi- 
tion of  laborers,  the  causes  of  discontent 
among  them,  and  their  errors.  The  As- 
sootatioa  meeting  so  near  to  Niagara,  the 


geological  origin  and  character  of  the  Ni- 
agara River  and  Foils  naturally  claimed 
a  large  share  of  attention.  A  graceful 
recognition  was  made  of  the  approach- 
ing oomplutiun  of  the  hundredth  year  of 
the  veteran  chemist,  Chevrenl.  In  com- 
menting Dpon  the  meeting  of  the  Asso- 
ciation in  BuiTolo  ten  years  ago,  we 
spoke  of  a  seeming  lack  of  papers  and 
discussions  suited  to  the  wants  of  the 
citizens  at  largo  who  attended  the  ses- 
sions in  expectant  interest.  We  observe 
in  the  proceedings  of  the  present  meet- 
ing an  improvement  in  tliis  respect. 
While  the  technical  side  was  not  over- 
looked, and  little  that  was  unscientific 
was  presented,  the  addresses  of  Presi- 
dent Newton  and  Vice-President  Wiley, 
the  Niagara  discussion,  and  other  pa- 
pers to  which  wo  hove  referred,  were, 
both  in  matter  and  manner  of  presenta- 
tion, well  adapted  to  a  popular  audi- 
ence. 

LITERARY  NOTICES. 

0trn.i!ii8  Of  THE  nisTOBT  Or  Ethics  fob 
English  Ruders.  By  Ukskt  .Sido- 
wiCK.  London :  Macmiliiui  &  Co.  Itt86. 
Pp.  271.     Price,  $1.50. 

LiAviNO  Herbert  Spencer  out  of  consid- 
eration, no  living  or  recent  writer  bos  made 
an  impression  on  ethical  thought  eqiml  to 
that  of  Professor  Sidgirick.  Whatever  he 
produces,  then,  might  naturally  be  expected 
to  be  of  value.  Oiir  anticipations  arc  not 
disappointed  tn  this  little  volume.  As  far 
as  it  goes,  it  is,  without  doubt,  the  most 
thoroughly  admirable  treatise  upon  the  his- 
tory of  ethics  extant.  This  pmise  ia  due 
for  its  conciseness,  for  its  impartiality,  and 
for  its  accuracy.  It  is  an  excellent  college 
text-book,  and  also  full  enough  to  give  the 
general  student  a  better  idea  than  he  can 
elsewhere  obtain  of  that  portion  of  ethical 
history  which  it  covers. 

This  book  is  by  no  means  a  more  chro- 
nology. It  is  full  of  the  evidences  of  care, 
ful  critical  study.  The  essential  features 
of  the  different  ethical  systems  arc  grasped 
with  certainty  and  presented  with  remark- 
able clearness.  Wo  gel  from  this  presen- 
tation many  new  ideas,  both  of  the  tenets 
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of  phriosophen  tnd  their  tmc  rclaltoiuhip 
to  each  other.  Tlic  j>oint9of  ngrvcmcnt,  for 
example,  hctwecn  rinto  nnd  Arietotle,  u  in- 
dicated by  the  BUthor,  »rc  rcrj  impressirc. 
The  relation!)  of  prc-Socmtio  cthica  to  thcM 
latter  «re  well  pliown.  The  trannliition  of 
■MoMtaK^a  hy  "  well-lxMng,"  inctuid  of  the 
ttsual  "  faappitieM,"  givrit  u<  quite  s  differ- 
ent conception  of  much  of  the  Greek  ethic- 
al philosophy.  The  conlnuU  between  Stoi- 
cUm  and  Epicureanism  are  sharply  and 
truthfully  drawn.  The  influence  of  tbe  Ro- 
man juricprudcnco  upon  ethical  development 
is  exhibited  in  a  manner  indicating  the  au- 
thor's knowledge  and  appreciation  of  the 
work  of  scholiira  like  Sir  Ilcnry  Sumner 
Uaine.  Mcdiicval  cthica  and  Chriitionlty 
arc  treated  without  leaving  the  rx?ader'a 
mind  in  a  Etat«  of  hopeless  confusion  r<s 
(pecting  the  Inndinnrks  of  progrcM  and  the 
work  of  individuals  with  whose  names  we 
are  familiar,  but  of  whose  special  value  we 
can  ordinarily  Icam  but  little  from  philo- 
sophical and  religious  histories.  The  chap- 
ter on  modern  English  cthica  is  conspicuous- 
ly free  from  controversial  matter  and  from 
the  onimwji  of  the  partisan.  All  through, 
we  find  new  ideas  which  reveal  critical  acu- 
men, and  compel  us,  if  not  to  change,  at 
least  to  reconsider  our  conclusions  on  many 
special  points  of  historical  fact.  For  in- 
etoucc,  we  arc  somewhat  startled  by  the 
opinion  that  in  the  latter  part  of  Plato's  life, 
when  he  wrote  the  "  Timwus,"  he  did  not 
believe  in  the  immortality  of  the  individual 
BooL  Again,  the  average  reader  will  prob- 
ably be  somewhat  surprised  to  learn  that 
Bishop  Butler  held  self  love  and  conscience 
to  be  independent  principles,  and  so  far  co- 
ordinate in  authority  that  neither  should  be 
overruled  by  the  other ;  if  either  were  to 
give  way,  it  must  be  conscience.  Also,  the 
Importance  of  such  works  as  Price's  "  Re- 
view of  the  Chief  Questions  and  OilBcnltics 
of  Morals  "  (1757),  and  Gay's  "  Essay,"  pre- 
fixed to  Law's  translation  of  King's  "  Origin 
of  Evil"  (1731),  in  the  hl.Mory  of  English 
ethics,  is  seldom  considered  and  nowhere 
else  saliently  brought  out. 

All  these  considerations  awaken  regrets 
that  the  work  before  us  is  avowedly  incom- 
plete. The  author  says,  by  way  of  ciplana- 
fion,  that,  since  the  foundation  of  this  book 
was  an  article  written  for  the  "  Bfieycloixo- 
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I)iii4  WW  ilev:iii(  <liy   a  fuiatakc.     Il 
very  considenbly  from    lb«  oaefi 
the  treatise.     There  ia  do  tullity, 
English  rctdrrs,  in  ptmmiUog  tb*' 
movements  of   Conliuontal   thooght  aa 
appendage  to  English  ethics.    Tbe 
and  German  systems  have  oootribiited 
erfully  to  form  the  principles  of  morals, 
very  extensively  to  dctemune  chaimcter 
conduct.    The  French  Revolution  wia 
morily  a  political  convulsion,  but  the 
influences  coutributing  to  bring  il 
which  it  in  turn  gencnited, 
able  and  important.    Tbcy  ought  to 
traced  out  in  n  history  of  elhios.    Soy  too^ 
Kantian  philosophy  ia  siirrly 
more  thorough  eipovition  and 
that  of  a  half-dozen  pa^s  at  tbo 
volume.     Again,  the  leading  pi 
ental  ethical  development  are  of  the 
consequence  in  such  a  history.     That* 
fecta  could  have  been  supplied,  not, 
without  enlarging  the  book ;  but  w* 
the  resultant  advantage  would  liav*  b 
ample  justification  for  th«  aiiiritloiL 

NnrBKRS  lLLr?ntiTKi3  aicd  Am.t«»  BrL 

C(TA(IC,  i'BJLWINO,  4XD  RLlDLXC-LaMd 

Ity  Anprkw  J.  KicKorr  and  £.  C  Dai 

New   York:   D.   AppletOD  k  Ok    I 

160.    Price,  42  cents. 

Td!8    is    an    arithmetic    for    pitei 
schools,  and   is  the   first  in   the  Man 
"Appletons'  Standanl  Arithm<?iic». 
the  fruit  of  many  years  of  cartful 
tion,  combined  with  extended 
to  the  best  methods  now  in  lu 
experience  in  class-room  work  asd 
supervision.      Its  design  ia   lo 
the  child  with  numhon  and  Ihdr 
tions  by  some  better  and  mora  Uvalyj 
than  the  mcchaucul  ami  rata  ra| 
the  formulie  of  the  addition  anrf 
tion  and  other  tables,      tnsteil  a 
attempts   to    proruke   obavrvatioa 
things  the  nnmlK-rt  rcptrsent,  and 
the  pupil  to  the  utterance  of  tbo 
as  a  statement  of  his  own  ex| 
the  earlier  le'soni,  in  the  first  p< 
book,  the  properties  of  namliKn 
tntcd  by  the  aid  of  thrt<  aerka  of 
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for  eacb  of  the  dlptal  numbc™.    Tho  pict- 
are«  of  the  first   series  arc  designed   for 
l«ngn»gt>-Ie9«on8,   in   wWeh  the   purticuUr 
number  is  brought  in   and  visibly  rcpre- 
■entcd,  and  the  immediate  design  of  which 
is  t«  excite  thought  and  cultivate  expres- 
sion.    The  second  leriefl  consists  of  slate 
exercises    involving    the    numbers    to    be 
copied  with  changes;  and  these  are  after-  I 
word   changed    into   diagrams,    combioing 
exercises  in  elementary  drawing,  into  which 
the  several  nombcrs  also  enter.     The  third  ' 
series  of  pictures,  entitled  "  \Vhat  can  yon  i 
tcH  ?  "  presents  combinations,  with  the  num- 
ben  still  the  most  prominent  objects  to  bo 
eonsidcrcd,   which  the  child   is   invited  to  [ 
describe,  or  concerning  which  he  may  com-  i 
pose  a  story — exercises  which  call  the  im- 
agination into  play,  and   encourage   inde- 
pendent and   original   expression.      These  | 
IcMoos  arc  followed  by  a  series  of  reading-  | 
lessons  in  number  and  dictation  exercises. 
In  combinations  of  from  one  to  ten,  with 
Ibe  pictorial  element  still  employed.     In  the 
third  part  ore  given  combinations  in  num- 
ber!' from  ten  to  twenty. 

GzoLoatOAL  $Tn>iis.  By  Alcxjindkr  Wis- i 
cHXLL.  Chici^:  S.  C.  Griggs  &  Co.  | 
Pp.  613.  Price,  is. 
Teis  book,  representing  a  more  advanced 
stage  of  the  study  of  geology  than  is  fur- 
nished in  the  author's  "  Geological  Excur- 
aioDS,"  is  intended  to  introduce  the  reader 
to  the  science  by  some  natural  and  pleasant 
method ;  to  help  him  to  sec  things  for  him- 
self, and  draw  his  own  conclusions  from 
them.  It  is,  therefore,  designed  to  be  a 
gnido  to  tho  observation  of  Nature,  and  a 
STDOptioal  record  of  the  more  important 
facts  and  doctrines  of  the  science.  It  is 
divided  into  two  parts :  "  Geology  induct- 
ively presented,"  and  "Geology  treated 
systematically."  Geology  is  the  science 
which  treats  of  tha  earth ;  the  earth  is  un- 
der our  feet ;  let  us,  therefore,  the  author 
says,  "  direct  our  attention  to  it,  and  see 
what  fads  may  be  ob.<!CrTcd.  These  will 
be  geological  facts.  Every  fact  learned 
by  observing  the  earth  is  part  of  the  science ; 
and  the  things  observed  near  home  are  just 
OS  real  sdcnve  and  just  as  important  as 
those  in  distant  lands,  of  which  we  may 
read  in  the  books."  Tlie  drift  being  nearly 
everywhere,  the  reader  is  in\-ilcd  to  make 


that  the  special  subject  of  his  study.  ITc 
will  find  in  it  representations  of  a  great 
variety  of  geological  phenomena  and  for- 
mations, minerals  and  fossils.  Ue  can  make 
the  facta  he  Icoms  from  it  the  basis  of  his 
more  extended  studies  in  excursions,  or  in 
books,  after  he  has  well  traversed  the  field 
in  which  he  is  able  to  make  excursions. 
The  outcome  of  the  first,  or  inductive,  part 
of  the  book,  in  which  the  course  is  carried 
far  enough  to  illustrate  how  to  study  fos- 
tdls  in  a  scientific  way,  "is  a  somewhat 
chaotic  and  undigested  mass  of  facts  and 
doctrines  buried  in  a  considerable  rolumo 
of  verbiage.  It  does  not  assuredly  supply 
the  means  for  a  methodized  apprehension 
of  the  elements  of  the  subject,  but  it  sup- 
plies many  fundamental  facts,  many  great 
principles,  many  impressions,  many  hints  for 
personal  observation,  and  many  impulses  to 
continue.  Far  better  for  tho  student  to  get 
so  much  than  to  leave  school  in  total  igno- 
rance of  a  science  which  sustains  so  impor- 
tant relations  to  industries,  to  culture,  and 
to  civilization.  Part  II  is  the  complement 
of  this-  Ilcrc  tho  whole  body  of  facts  and 
prindplcs  is  reduced  to  s  methodical  rep- 
resentation. .  .  .  Here,  too,  the  discussions 
of  the  several  topics  are  completed,  and  the 
various  portions  are  adjusted  to  a  logical 
relation."  The  book  treats  principally  of 
Acacrican  geology,  and  in  this  all  the  recent 
additions,  which  have  transformed  the  sci- 
ence so  that  "  the  subject  has  to  be  treated 
very  much  as  if  no  elementary  book  had 
been  written,"  have  been  made  use  of.  Tlie 
motto  of  the  first  part  is,  "  Bow  we  may  ob- 
serve the  facts,  and  learn  their  meaning," 
The  successive  chapters  of  tho  second  part, 
which  are  divided  into  many  special  sections, 
treat  of  "  lithological,"  "  structural,"  and 
"  dynamical "  geology,  the  "  progress  of 
terrestrial  life,"  and  "  formational "  and 
"  historical "  geology. 

GCIDS  TO  THK   RsCOOJIITtOM   Of  TUX  PrISCI- 

PAU  Oroeks  of  CRTrrooA-MS,  and  rns 

COXMONER    AND     MORI     EaSILT     OrSTTX- 

ouisHKD  Nbw  England  Genera.  By 
Fredquck  Lerot  Saroent.  Cam- 
bridge (Moss.) :  Charles  W.  Sever.  Pp. 
78. 

This  book  was  prepared  for  the  use  of 
students  in  the  summer  course  in  botany  at 
Harvard  University,  in  which  the  author  ia 
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%  teacher.  It  la  Intended  to  present  the 
distinctive  charsctcriEtics  of  the  genera  of 
the  family,  which  are  not  dciwrilMsd  in  the 
luual  tcxt-boolu,  with  sufficient  compactneu 
for  easy  uac  in  field-worlc.  The  attempt 
haa,  therefore,  liecn  made  to  bring  together, 
in  gjBtcmatic  form  and  a  conTeoicnt  shape, 
such  information  as  would  enable  a  student 
to  Icam  to  recognize  a  number  of  the  more 
conspicuous  genera.  Half  of  the  leaves  arc 
left  blank  for  the  confenicnce  of  students 
wishing  to  insert  notes  and  sketches. 

HisTonT  or  O^uroiixiA.  By  IIcdibt  ITowx 
BiJiCBoPT.  Vol.  IV.  San  Francisco  :  A. 
L.  Bancroft  k  Co.  Pp.  78G.  Vol.  V. 
S>an  Francisco :  The  Ilistory  Company. 
Pp.  784. 

Tbi  fourth  volume  continues  the  his- 
tory as  to  general  affairs  from  18S0,  and 
as  to  local  affairs  from  1840  to  184S.  The 
story  of  t]io  sccuiariiation  of  the  missions 
is  carried  on.  Among  other  topics  of  inter- 
est, tlic  doings  of  foreigners,  American  oc- 
cupation, tlio  "  Graham  affair,"  the  coming 
of  Sutter,  and  the  establishment  of  New 
Helvetia,  arc  treated  in  a  new  light.  The 
career  and  character  of  Butter — whose  story 
is  closely  connected  with  the  awakening  of 
the  gold-fever  and  tho  occupation  of  the 
country  by  American  mincr»— are  reviewed 
in  fulL  This  man  hardly  appears  here  as 
the  public-spirited  citizen  which  many  have 
been  disposed  to  regard  him,  but  as  a  reck- 
less adventurer  and  speculator.  Tlie  rec- 
ords of  tho  several  overland  immigrant 
parties  arc  given,  beginning  with  the  Bat- 
terson  or  BIdwcU  party,  in  1841,  and  in- 
cluding tho  companies  of  Workman  and 
Bowland  in  tho  samo  year;  of  Hastings, 
Chiles,  and  Walker,  in  18<S ;  of  Fremont, 
Kclsey,  and  Stevens,  or  Hurphy,  in  1844; 
and  of  McMabon  and  Clyman,  Swascy  and 
Todd,  Sublette,  Grigsby,  and  Ide,  Fremont 
and  Walker,  and  Hastings  and  Semple,  in 
1845  ;  also  accounts  of  Commodore  Jones's 
Bchievcmcnti  in  1S43,  of  the  Russians  who 
left  California  in  1841,  the  Hudson  Bay 
Company's  branch  in  San  Francisco,  the 
fur-hunters'  operations  In  the  Interior,  and 
the  trading- caravans  from  New  Mexico. 
Prominent  among  tho  topics  of  foreign  re- 
lations arc  the  schemes  of  France,  England, 
and  the  United  States,  to  gain  possession  of  j 


Calif onua;  and  partieular 
to  the  plans  and  efforts  of  the  Cnited 
and  its  agents,  as  shown  in  original 
spondcnce,  now  given  to  the  public  fi 
first  time ;  and  the  treatment  of 
immigrants  down  to  IMS  is  set  fortli. 
The  fifth  volume  comprises — fnns 
to  18-16 — the  exciting  period  of  tha 
quest  of  California  by  the  United  $l 
which  is  treated  in  all  its  phases, 
icy  of  our  Government  and  the 
its  agents  are   studied  from  di 
sources    not    hitherto    brought 
Hence  the  volume  is  likely  to 
niirrativo,  more   interesting    and   i 
than  any  that  have  preceded  it; 
can  not  fail  to  be  Important  as  • 
because  it  is  founded  largel/  oi 
testimony.    Its  contents  embrace, 
acts  of  Fremont  in  tho  country.  whicK 
set  forth  in  an  unfavorable  light ;  next 
personal  and   sectisnal  controverdts 
marked  the  last  days  of  Itexicaii 
annals.     A  following  chapter  is  deroM 
foreign  relations,  tlic  policy  uf  th« 
States  and  other  nations,  and 
of  Colonel  Larkin ;  another  eha{ 
causes  of  the  settlers'  revolt,  •! 
moot  is  again  handled  with 
four  chapters  to  the  detailed  pi 
of  the  "  Bear  Flag  "  revolt ;  after  w! 
gins  the  story  of  the  coaqocst 
part  of  the  Mexican  War.   This  hairtag 
told,  the  political  controversies  of 
Kearney,  and  Fremont,  next  claim 
The  stories  of  the  Monnon 
Xew  York  Volunteers,   uid   tlM 
Company,  arc  given ;   also  the 
immigration,  including  the 
enccs  of  the  Donoer  party  and 
of  Sam   Brannan's   Vonnoa   colmqr;' 
history  of  the  ex-misslons  s&d  of 
fairs,  with  tho  annals  of  trad*^ 
incidents,   going   to  oompleto 
The  pioneer  list  is  completed, 
in  all  fome  ten  thousand  ni 
gnxphicnl  sketches.     Chir  beadi 
a  change  in  the  name  of  the 
house.    A    story   is    connrctrd    witb 
change.      Tb«    whole    eetablishmoil 
burned  down   last   April,   with 
quate  insurance.     Mr.  0.  B.  Bsi 
the    principal    proprietcTt,  and 
heavily,  not  only  through  U* 
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bosinaM,  bat  aim  in  the  destruction  of  the 
platet  of  nine  Tolaines  of  the  bUtory,  aiul 
of  the  whole  edition  of  the  first  volume  of 
the  "Oregon."  In  rebuilding  and  reorgiuilc> 
ing  the  ooDcern,  it  wu  neocsaary  to  dif- 
po«c  of  a  part  of  the  bosiucM.  Mr.  Ban- 
croft, having  delerinincd  to  ilcrote  his  life 
to  the  history,  resolved  lo  oacrifioe  all  to 
that  Hvnce  tlio  new  concern  is  formed  as 
"The  Ui,«tt>ry  Company,"  and  its  peculiar 
work  till  that  is  dune  will  be  to  bring  out 
thi«"Hi»tor7." 

Phtbical  Tn*iMNt!  ix  Amkricas  Coi.t.roEs 
iXD  UsiTKusiTira.  liy  KuH-jinn  Mrsi'ST 
HiBTWiLL.  Washiugton :  Goverunicnl 
Printing-office.     Pp.  183,  with  Plates. 

Tms  is  one  of  the  "  Circulars  of  Infor- 
mation" of  the  Bureau  of  Education,  and 
is  published  at  the  requotit  of  the  cummis- 
Rioner.  Dr.  IlartwcU  makes  a  comprchen- 
•{▼e  and  satisfactory  presentation  of  the 
aubjecL  He  begins  with  a  sketch  of  the 
"  ideals  of  manly  excellence "  and  a  run- 
ning history  of  pj'mnnstic  (raining  down 
'^  the  time  of  Kcllcnberg  and  the  Uofwyl 
'idiools;  then  describee  the  "Introduction 
of  GyTnna.«tic»  into  America,"  from  the 
starting  of  the  FcUcnborg  schools  in  1834 
and  1885;  relates  the  develui>meut  of  the 
"  New  Gymnastius,"  and  records  the  liistory 
of  the  building  of  gymnahia  in  colleges. 
The  particulor  accounts  of  the  principal  col 
lege  gymnasia  and  gymuasia  of  the  Young 
Men's  Christian  Asiiociations  are  illustrated 
with  riews  and  plans  of  buildings.  Tables 
are  given  cihibitiag  the  facts  that  twenty-six 
colleges  in  the  United  States  have  buildings 
•zduaivcly  devoted  to  gymnastic  purposes, 
the  cost  of  which,  iucluding  fittings,  is  esti- 
mated at  ^750,000  ;  and  twenty  other  iosti- 
tatioQS  have  gvmnasium  or  drill-halls.  Nine 
theological  schools  also  have  gymnasia. 
During  the  year  ending  July  1,  l!l84,  thir- 
ty-three officers  of  the  army  were  detailed 
U>  duty  at  colleges,  iinivcreitics,  and  schools 
of  superior  instruction  to  young  men,  for 
giring  military  drill.  College  athletics  have 
boen  most  developed  in  the  East,  and  par. 
ticolarly  at  narvard.  Vale,  and  Princeton. 
▲t  most  country  cnllc;;c9  ample  facilities  in 
the  way  of  grounds  are  funuiihcd  for  the 
ptaying  of  base-ball,  foot-ball,  and  tennis ; 
■ad  ainop  trai-k  athletics,  or  walking,  junip- 
g,  ipriot  and  hurdle  races,  have  become 
rot.  xxrt.— 54 


popular,  very  considerable  sums  have  been 
spent  on  the  grading  and  impruveuient  of 
athletic  fields.  "  Exhibitions  and  contests 
of  every  description  which  would  not  havt) 
been  licensed  or  tolerated,  much  Icsi  pe- 
cuniarily supported,  thirty  years  ago,  now 
yield  quick  and  large  returns  in  popularity 
and  cash  to  their  promoters."  On  the  sub- 
ject of  college  athletic*,  the  report  draws 
largely  upon  the  article  of  Profcosor  Rich- 
ards In  "The  Popular  Soienei'  Monthly" 
for  February  and  Mnrcli,  1881,  which  b 
pronounced  "the  fairest  nnd  mo<t  intelli- 
gent paper  elicited  by  the  rccmt  discus- 
sion of  athleticism  which  bits  come  under 
our  notice,"  and  one  in  which  "  the  whole 
system  is  so  well  set  forth,  its  advantages 
are  so  cogently  argued,  and  the  attacks  of 
its  critics  so  temperately  met,  that  it  seems 
best  to  quote  copiously  from  it.  Its  expo- 
sition of  the  reciprocal  relations  of  body- 
work and  brain-work  should  be  grasped  by 
every  teacher."  But  profes-sionalism,  de- 
fined as  *'  the  purpose  to  win  a  game  by 
any  means,  fair  or  foul,"  has  come  In  to 
bring  discredit  upon  college  sports,  and 
make  recognition  and  regulation  of  them 
by  faculties  necessary ;  and  what  has  been 
done  and  attempted  in  this  direction  is  ru- 
viewed.  Women's  schools  and  colleges  are 
not,  as  a  class,  so  well  organized  on  the 
side  of  physical  training  as  those  for  men, 
but  something  has  been  done  In  a  few  of 
thorn,  and  the  Association  of  Collegiate 
Atumnte  is  laboring  to  awaken  interest  in 
the  subject.  A  sketch  of  the  cinditlon  of 
physical  training  in  Qemiany  forms  un  ap- 
pendix to  the  report. 

Rktort  or  A  CosiMfssioM  AProisrm  to  cox. 
biDRB  A  OjiKrnAi,  Sr.tTKM  or  DnAiXAiiK 
roB  TB«  Vali.kts  or  MT!«Tir,  IIlack- 
ffroxx,  Ain>  CnAHLKii  Rtvitita,  Masxa. 
cBtiKiCTrB.  Boston;  Wright  nnd  VMU-t 
Printing  Company.  Pp.  213,  with  Plates 
and  Maps. 

Tat  commission  was  appointed  in  1S64 
to  consider  and  report  n  gx-nernl  system  of 
drainage  for  the  relief  of  the  valleys  of  the 
rivers  named,  ani  for  the  protection  of  the 
public  water-supplies  of  the  cltlm  and 
towns  situated  within  thilr  bnilns;  also  to 
examine  the  various  mnthodn  of  'llnpnaal  of 
so-«aite.  And  It  wan  further  authoHiU'd  to 
consider  and  report  upon  the  needs  nt  an'^ 
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other  part  of  the  CoannonweaUh  M  to  the 
(li^posal  of  sewage  ani]  tlie  protection  of 
the  public  water-supplies  thoreia.  lu  i» 
port  is  k  carefully  mnturod  and  Toluable 
document,  in  vhicb  the  subject  is  riewed 
under  its  Tarioiis  aspects,  and  reaultd  arc 
given  that  may  aid  in  forming  judicious 
oondosiona  wherercr  problems  of  sewage 
disposal  maf  present  themselves.  The  bulk 
of  the  volume  is  giren  to  the  re|>ort  of  the 
engineer  of  the  commission,  Ur.  Clarke, 
who  first  defines  the  problem  in  its  gen- 
eral and  detailed  features,  gires  an  ac- 
count  of  all  the  elemeota  that  contribute 
to  stream  pollution  in  each  town,  tbe  man- 
ner and  prcK'iit  expense  of  dealing  with  a 
part  or  all  of  the  objectionable  matters, 
and  refers  to  what  actions  have  been  taken 
or  what  opinions  bare  been  held  bv  tbe 
local  authoritici  on  the  subject.  In  a  sec- 
ond part  of  the  re[K>rt  he  presents  the  gen- 
eral eoDcIusions  arrived  at,  in  England  and 
elsewhere,  as  to  tbe  best  methods  of  sew- 
age disposal  under  condition!  similar  to 
tho»c  of  Eatitem  Mossachusctta.  This  part 
is  illustrated  with  particular  accounts  of 
the  operation  of  the  rat:thods  bjr  filtration, 
irrigation,  precipitation,  etc.,  which  arc 
used  in  various  towns  in  England,  and 
pbotograpliic  views.  In  the  third  part  the 
conclusions  with  reference  to  methods  are 
applied  to  each  particular  locality  in  tbe 
district  whoso  needs  are  to  be  provided  for. 
Among  the  engineer's  oouciusions  is  tbe 
hopeful  one  that  manufacturers,  as  a  class, 
are  very  intelligent,  and  there  is  no  limit 
to  the  ingenuity  they  have  displayed  in 
devising  processes  and  machinery  for  ac- 
complishing deeired  ends.  This  ingenuity 
hitherto  has  not  been  directed  towanl  puri- 
fying their  refuse,  because  such  purification 
has  not  been  considered  necessary.  The 
inechanicnl  problems  involved  arc  not  so 
dilBcult  but  that  they  probably  can  be 
solved,  if  only  intelligent  efforts  ond  ex- 
pcrimcnls  are  made  in  that  directioiL  As 
an  offset  to  this  is  the  facl^  not  so  encour- 
aging, that  "  it  is  much  easier  to  design  a 
proper  system  of  sewerage  than  to  remedy 
the  defects  of  one  already  constructed.  In- 
deed, thoroughly  to  do  the  latter  is  well- 
nigh  impossible.  Unfortunately,  the  sewers 
in  many  towns  of  tbe  State  have  been  built 
picoGmeal  and  without  any  system.    First, 
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a  single  dmiii   is  bnDl,  cUtty 
surplus  rain-water.     It  iitAarptH 
no  sewage,  and  tbe  potlutioa  of  the  i 
is  thought  to  be  unimiiortaoL 
are  afterward  oonnected  with  it,  so  i 
assumes  the  functions  of  a  sewer, 
another  branch  sewer  conoeetlng  with.  | 
built,   and   from    time   lo   time 
added.     So  a  network  of  pipes  gra« 
without  system,  and  without 
one  pipe  to  the  others.     Ttw  i 
badly,  and  the  amount  of  sewa^ « 
at  the  outlet  tiegins  to  make 
Then,  perhaps,  but  not  befotc,  i 
in  sewerage  i i  culled  into  < 
is,  however,  toolat«— tbe  i 
done — and  be  rarely  can 
palliative  measures,  unless  tka  tova  Is  { 
ing  to  abandon  all    of   tbe   wotk 
done,  and  begin  again  dt  now.    Many  J 
sances  and  much  expense  would  1 
U  it  were  required  in   the  futun 
towns  sliould  be  allowed    to    bmSi 
except  atch  as  formed  parti  of  ■  vri 
gcsttd  scheme  for  the  whole  town; 
scheme  provided  for  the  proper  i 
the  prveent   and   prospective 
sewage,  and  had  first  been 
and  approved  by,  some  expats  i 
by  the  State.    Tlie  satna  prindp 
to  manufoclorics." 


G.V. 


Tbs  Scisxcb  0/  Dc8r«Kss. 
U.  Sunn.  New  York  : 
Sons.     Pp.  182. 

Tbz  author  presents  this 
study  of  the  principles  oootroUing  the  I 
of  exchange."    He  belieres  that  I 
of  business  is  governed    by 
laws,  and  tliat  those  laws  cor 
were,  with  the  law  of  motion, 
along  tlic  line  of  least  rt  ' 
subject  to  ths  law  of  rii; 
law,  the  i>p8  and  downs  of  Uu:jnca,*|| 
lar  in  their  recurrence,  or  per 
attempt  to  account  for  comn 
tions  can  be  successful  that  la 
this.    Ve  may  assign  what  ] 
may  be  most  apparent  for  tb«  tij 
of  speculative  movements  or  fur  tin  | 
lencc  of  failures.    They  may  all 
influence :  but  that  infloeooe  an 
the  rhyilimie  moventflit,  not 
independently  uf  it.     Tht  MUkor  ( 
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the  period  of  the  rhythmic  wftT«  to  be  aboat 
ten  or  eleTrn  ycara;  uid  icoonting  to  his 
oomputktioiis  the  period  of  depression  in 
«hicb  we  ire  now  supposed  to  be  sinking  is 
lo  cnlminste  in  1687.  Curiously  enough,  he 
predicts — it  was  a  prediction  when  be  wrote 
it — tlikt  "during  the  years  of  depression 
Into  which  we  are  now  entering  — 1885, 
1886,  1887  —  we  mnjr  pxpecl  numerous 
atrikea,  mobs,  and  troubles  in  our  cities 
Bmong  laboring  dassex,  incident  tu  such 
limea."  Wlulc  Mr.  Smith's  theory  must  be 
cUsaed  tn  the  long  list  of  hypotheses  very 
much  tn  need  of  proof,  it  is  fair  to  say  that 
be  does  not  write  like  s  wild  Tlsionary,  but 
in  the  manner  of  a  capable  man  who  luis 
thonf>ht  long  and  earnestly  upon  the  ques- 
tion he  discusses. 

The  Fittiso-Schools.  By  G.  vom  TitrBt 
New  York :  Oramercy  Park  School  and 
Tool-House  Association.    Pp.  86. 

Tnx  author  is  the  originator  and  present 
director  of  the  Graracrcy  Park  Tool-House, 
and  considers  in  this  pamphlet  the  educa- 
tional methods  followed  there — which  at- 
tempt considerably  more  than  simply  to  in- 
troduce the  tools,  or  to  train  a  future  me- 
chanic From  the  statements  of  his  the- 
ory of  education  we  cite  this  about  the 
primary  work,  or  purpose,  of  the  Kinder- 
garten, which  "is  generally  accomplished, 
notieii/iMandmy  the  school.  The  early  cult- 
ure of  perceptions  goes  ahead  according  to 
Nature's  rules,  even  if  the  ABC  rcm.ijns 
uiimastercd.  And  facing  the  fact  that  a 
great  deal  of  the  very  Kindergarten  work  is 
not  wisely  (wc  should  sny  philosophically) 
arranged  and  conducted,  we  are  obliged  to 
come  to  the  conclu.*ion  that  the  knowledge 
how  to  lose  time  wisely  is  the  best  maxim 
to  be  followed  at  an  early  age  of  the  child. 
What  has  to  be  attended  to  b  the  disci- 
pline of  habits,  that  of  steady  preoocnpo- 
tion,  a  Qoncentration  of  attention  leading  to 
future  lltoroiighne**.  Then  the  habit  of  neat- 
ness, that  of  sociability,  the  early  sympathy 
toward  a  sufferer,  a  good,  square,  friendly 
acquaintance  with  Mother  Nature's  object- 
ive department.  .  .  .  Ttins  the  creation  of 
a  good  motive  in  children  depends  greatly 
apoD  car<■^d  early  managenient,  and  the 
spontaneous  activity  of  the  little  ones  is 
made  available   to  that  eireet."     Arriving 


at  the  age  of  generalizatioiu  the  study  is 
directed  toward  new  and  wider  subjects — a 
higher  analysis  of  life  and  its  conditions. 
In  the  conclusion — "Education,  let  us  be- 
lieve, is  a  specialty,  is  a  serious  study ;  not 
a  personal  opinion  on  a  light  subject,  but  a 
generalization,  the  inductions  of  which  ex- 
tend through  centuries,  whose  truth.i  call 
for  testimony  of  most  mixed  sciences.  Edu- 
cation, therefore,  as  a  science,  can  no  more 
be  mixed  up  with  emotional  ventures  and 
declamations  than  physics,  chemistry,  or 
astronomy.  The  future  of  a  generation, 
embodying  the  dearest  we  possess  on  earth 
— our  children — is  too  serious  a  matter  to 
be  settled  olT-hand,  or  to  be  Indiscrimi- 
nately and  blindly  deduced  from  a  few 
principles,  even  if  theae  should  bo  of  the 
highest  kind." 

ASTHROTOPHAOT,  HISTORIC  IKD  PRPnlSTORIC. 

By  General  Ouarlb  W.  Darling,  Uti- 
ca,  N.  Y.    Privately  printed.     Pp.  47. 

Tuc  author,  in  bis  readings  relating  to 
the  origin  and  history  of  the  human  family, 
was  impressed  with  the  frequent  allusions 
I  to  man-eating  among  many  of  the  pcoplM 
I  of  the  world,  and  was  prompted  to  collatfl 
I  some  of  the  references  to  the  custom,  in  a 
I  cannecte<l  form.     In  doing  tliia,  be  has  ei;- 
1  deavored  to  be  faithful  to  the  facts  as  re- 
I  lated  by  tiistorians  and  traveler*.     His  rec- 
ord begins  with  the  Cydopea  of  the  Greeks, 
and  ends  with  the  distressing  iDcidenU  of 
the  Grecly  Expedition. 

PnoctSDixas  or  tbx  Sixth  Msrnxo  or  nn 
Socirnr  roBTHxPaovonox  or  Aoricclt- 
iraAL  ScmcE.  188S.  B.  D.  Halsted, 
Secretary,  Ames,  lowv  Manhnltan,  Kan- 
sas :  State  Agricultural  College.  Pp. 
6V. 

The  society  was  organized  in  1880,  for 
the  purpose  of  bringing  together  thooc  who 
are  interested  in  the  applicaUons  of  science 
to  agriculture,  discussing  the  methods  and 
results  of  investigations,  and  providing  fur 
publications  relating  to  the  same.  The 
present  meeting  was  hold  at  Ann  Arbor, 
Michigan.  Among  the  papers  recorded  in 
the  report  are — "The  Viulrty  of  Seed* 
buried  in  the  Soil,"  by  W.  J.  Beal;  "The 
Demands  made  by  Agriculture  upon  the  S<i. 
ence  of  Bowny,"  by  Charlea  B.  Besacy  ;  "  On 
Some  Redeeming  Traiu  of  Alkali  SoiU," 
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by  E.  W.  Hilganl ;  "  An  InTestigation  of  tbe 
Origiu  of  tbu  DaailcUon,"  b/  E.  L.  Slorte- 
raul ;  and  aa  tcoounl  of  iomo  Giperimcnta 
UQ  "  V»rialiou  in  CultiTated  Plants,"  by  W. 
W.  Tracr.  In  liis  observations  an  the  last 
•ubject,  Mr.  Tracy  finds  many  iUuetrntlona 
of  variiitions  of  type  wbiuh  cultiTalora  had 
been  trying  to  produce  for  years,  appearing 
in  different  localities  and  frum  different 
Btocks  at  about  the  sanic  time,  so  as  to  scum 
to  indicate  that  variation  is  not  an  accident, 
but  a  progrcaaion  of  tbe  species. 

Tnx  JorBHAi.  or  Piitsioloot.  Edited  bv 
Miciiu.  FosTiR  and  others.  Vol.  Vll, 
No.  I.  Cambridge  Scientific  Inetrunient 
Company's  Works,  Camljridge,  En;;li\Dd. 
Pp.  80.  Price,  lis  a  volume,  of  four 
numbers. 

Wi  notice  this  "  Journal "  at  the  begin- 
ning of  its  new  volume,  because  it  is  one  of 
the  priniipal  recognized  mediums  througt\ 
whicli  original  investigators  In  physiology 
make  known  the  results  of  their  work.  Ile- 
seareh  in  this  branch  of  science  is  now  very 
active,  and  is  distinguished  by  minute  at- 
tention to  details.  It  is  tbe  custom  of  the 
"Journal"  to  publish  the  particular  ac- 
counts of  the  experiments  and  conclusions 
of  investigators,  with  a  fullness  and  excel- 
lence of  pictorial  Illustration  that  leave  noth- 
ing to  be  desired.  Professor  Foster,  as  editor 
of  this  publication,  is  assisted  in  England  by 
Professor  VV.  Uuilierford,  of  Edinburgh,  and 
Professor  J.  Burdon-Sanderson,  of  Oxford ; 
and  in  America  by  Professor  H.  P.  Bowditch, 
of  Boston ;  Professor  U.  Xewell  Jlortio,  of 
Baltimore,  and  Professor  IL  C.  Wood,  of 
Philadelphia.  The  present  number  is  occu- 
pied with  a  paper  by  W.  II.  Gaskell,  "  Un 
the  Structure,  Distribution,  and  Function  of 
the  Ner>'es  wliich  innervate  the  Visceral  and 
Vascular  Systems." 

Scnscx  isvt  Ti»  SixTi.  By  R.  W.  Shv- 
ru-DT.    Pp.  10. 

Dn.  Shih^uit  advocates  patronage  of 
science  by  tbe  Government,  and  argues  that 
it  must  be  a  good  thing  because  the  Gov- 
cmmcnt  already  fosters  some  dozen  or  more 
■cientific  bureaus  at  its  scat,  and  they  are 
all  thriWng.  He  would  extend  tbe  scope  of 
tbeae  bureaus,  and  the  patronage  of  the 
Government,  and  would  have  organized  at 
Washington  a  Dcponmcnt  of  Science,  with 


buUiling*  and  a  daz«lk  iwctions,  and  I 
net   olUi^er — the   Secretary   of  !xi« 
preside  over  tbe  whole.     The  "  UoutU/ 
opinion  nf  schemes  of  this  kind  i 
sons  fur  holding  It  have  bem  o« 
and  plainly  enough  expressed,  osill 
be  repeated.    Ilappily  tbe  autbo^ 
his  niference  b  to  officore  of  the  i 
navy  already  in  Govetimwni  Binpl< 
a  taste  for  science  oreri ' 
real  buslocs* — has  mad>    . 
ment  of  the  real  attitude  wtiicli  iij«| 
mcnt  should  occupy  toward   %c\r 
dents.  It  is  that  it  "  should  iiffi-r  tliej 
opportunity  to  such  men  to  du  ih»  \ 
which  thry  were  bom,  molded,  and  i 
but  allow  them  to  do  it  in  thrlr  o«o  vayJ 
their  own  time«,  and  «beolut«'ly  unba 
by  any  but  the  most  necessary  re^latio! 
This  maxim  may  apply  to  officers  is 
of  peace,  when  tbe  cotp«  are  kvpl  vp  i 
for   the  sake   of   baring   tbem 
Broadened,  and  with   the  addittoa, 
their  own  expense  or  that  of  tbeir  1 
it  would  make  a  most  exccUcst  nik<7 
vcrf^al  application,  and    would  couTcy 
true  doctrine. 

Tnx  CopsTRT  BA-iKcn:  r 
«!U)  WooK.     By  Gx' 
American    Preface     bv     imii-.o 
New    York :    Charles    Scrilmrf' 
Pp.  820.     Price.  $1.80. 

Tnis  work,  croinentty  |irM(i«*i  la 
teachings,   presents    the    r«sult«  «( 
years'  experience  in  banking.     \\* 
"is  not   to   formulate    afrt^h   lh«, 
mental   principles  of   hanking, 
to  show  those  prif 
exhibit,  so  to  speaJ> .  .\ acij 4 

ing  in  motion ;  -  .  ■  les*  to  a<dva 
views  of  my  own,  than  to  examp 
frcab  points  of  obscrrsiJoo,  the  aa 
tines  and  recognized  limits  of  pr 
Ing."    Tlie  epistolary  foirra  i^  u* 
thor  takiug  the  position  of  a  |ier*aal 
Instnictlons  to  the  manager  of  the 
because  It  gives  scope  to  a  tnore 
trealtnent  of  the  subject,  wttb  •ut4 
tliat  Mr.  Ivea  is  able  to  kbv,  in  hj*] 
to  the  American  cilition,  that  tlw  I 
notable  exorptlcm  to  the  admitted  \ 
the  avcrags  writer  on  fisoDcial  a 
the  ability  to  tnmi  tbcm  in 
mannBT.    "  VTbhirat  being  pid 
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IMhnie*!,  tlie  >athor  bag  written  %  book 
wbioh  k  to  admirable  in  ityle  (but  it  jireMnU 
■trong  claims  to  pablio  attention,  riened 
•olely  from  a  literary  statkdpoint.  .  .  .  The 
author's  erpericDce  of  tliirty-five  years  in  a 
bank  diJ  not  opovcrt  bim  into  a  machine, 
nor  make  bitn  uomindful  of  ererything  ex- 
cept money-getting.  Out  uf  banking  hoars 
he  must  hare  read  many  good  bookj,  and 
thought  carefully  OTcr  their  contcntji.  Wo 
find  everywhere  signs  of  his  keen  knonlcdgc 
of  human  nature.  He  recognizes  and  demon- 
strates the  fact  that  successful  bankers  muiit 
have  some,  at  lca.«t,  of  the  cardinal  virtues ; 
that  they  must  be  courteous,  honorable, 
prudent,  and  industrious." 

IxotrsnujkL  isd  Hion  Aht  Edcc^tion  i!) 
TB»  CxiTEU  Statis.  By  I.  Edwards 
Clabkc.  Washington  :  Government 
Printing-office.     Pp.  1100. 

Tms  volume  is  part  of  a  report  on  the 
subject  described  in  the  title  made  by  the 
author  to  the  United  States  Commisjioncr 
of  Education.  The  report  complete  will  in- 
clude four  volumes.  The  particular  branch 
of  the  subject  here  diwussed  is  "  Drawing 
in  Public  Schools."  The  object  sought  in 
the  preparation  of  the  report,  as  stated  by 
the  author,  has  been  to  place  in  the  hands 
of  educators  and  educational  officers  "  the 
material  not  only  for  forming  an  intelligent 
judgment  upon  the  advisability  of  intro- 
ducing the  study  of  drawing  into  the  public 
schnoli,  but  also,  as  well,  to  funush  the 
facts  needed  for  a  like  consideration  of  the 
questions  arising  in  regard  to  eatabliching 
special  schools  of  technical  indu!>trial  art 
tntlning,  high  art  academics,  public  art  muse- 
ums, art  libraries,  and  of  making  occasional 
public  loan  exhibitions."  The  volume  is  in 
tiro  parts  ;  the  report  and  the  appendices, 
besides  an  introductory  chapter.  The  re- 
port also  is  in  two  parts.  The  first  part 
consists  of  fourteen  "  original  preliminnry 
papers,"  occupying  258  pages,  "  suggceting 
the  direct  and  indirect  relations  of  art  to 
cdocation.  to  industry,  and  to  national  pros- 
perity," which  are  grouped  under  the  gen- 
eral heading  of  "  The  Democracy  of  Art." 
In  the  second  part,  of  411  pages,  the  sub- 
ject is  considered,  historically,  with  respect 
to  England  and  America  (particularly  .Uas- 
Mchusett*),  to  the  present  position  of  draw- 
ing iB  aereral  States  of  the  Union,  and  to 


concurrent  contemporary  testimony  conc«nw 
ing  drawing  in  the  public  schools.  The  ap- 
pendices contain  papers  relating  to  early 
efforts  to  introduce  drawing  as  a  branch  of 
popular  education,  in  the  United  Slates  and 
in  England ;  to  the  origin,  development,  and 
purpose  of  industrial  art  education  ;  to  the 
management  of  the  Massachusetts  State 
Normal  Art  School ;  to  the  Industrial  Art- 
training  Exhibits  in  the  Centennial  Exhibi- 
tion; to  GoTemmontol  Aid  to  Education  In 
the  Industrial  and  Fine  Arts  in  Great  Hrit- 
ain ;  to  Industrial  Education ;  and  to  the  In- 
ternational Conference  on  Education,  held 
in  London,  in  Angust,  1884.  The  pre[>ara- 
tion  of  the  report  was  begtm  in  1877,  or  of 
a  port  of  it,  as  indicated  In  one  of  the  statts 
mcnts,  as  far  back  as  1874.  The  work  has 
since  been  added  to  several  times,  but  not, 
apparently,  revised ;  in  fact,  the  author  ac> 
knowledges  that  ho  considered  the  ta»k  of 
rewriting  it  a  hopeless  one,  and  adopted  In 
preference,  as  a  more  feasible  plan,  "  in 
adding  the  new  matter  to  leave  the  his- 
tory as  previously  completed,  and  under  the 
head  of  '  addenda  '  to  proceed  with  the  sub- 
sequent statements."  In  several  instances 
the  "  addenda  "  are  far  longer  than  the  his- 
tory to  which  they  are  attached.  Thus,  the 
re^wrt  has  come  to  answer,  with  unusual  ac- 
curacy, to  the  author's  own  description  of  it 
as  resembling  "  one  of  those  vast,  rambling, 
medieval  stnictures  to  which  succeeding 
ages  have  builded  additions  as  the  needs  or 
tastes  of  new  generations  impelled."  It 
contains  a  great  deal  of  valuable  matter, 
that  could  have  been  put,  in  vastly  better 
shape,  In  a  fraction  of  the  space  the  present 
volume  occupies,  Ttien  we  should  have 
had  a  compact,  manageable  booh,  written 
to  the  point,  which  publishers  would  have 
competed  for  the  privilege  of  putting  on  the 
market.  As  it  is,  it  is  a  striking  re-enforce- 
ment of  our  argument  against  the  Govern- 
ment going- into  the  publishing  buainoss. 

Ahxcal  Rr.ponT  or  tax  Cox»KC7n(Jt;T  Aoai- 

rrLTiruAi.  KxriRitiXNT  STaTioM  ron  188C. 

Midilletown.    Pp.  139. 

Tux  analysis  of  commercial  fertilizer* 

and  work  ooimected  with  the  colleetion,  ex* 

aminatlon,  and  valuation  of  samples  have 

occupied  the  larger  part  of  the  time  of  the 

station's  working  force.     One  himdrc>l  ant) 

thirty-nine  brands  of  fertilizer*  were  legally 
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Bolil  Sn  tlic  State  daring  tbe  ynu-,  ami  one 
buutlrv J  uiil  earentMitt  other  omJjMia  uf  f er- 
Utix«ra  o(  ruiooi  kinds  were  uiaOu.  Other 
•osItwi  or  tcst3  were  tiib<)>>  of  feeding-stuffs, 
•eeda,  milk,  well- DP  :ier,  uodioUa, 

uid  cases  of  suapv>  m  ig  uf  animaU 

were  inquiroU  iuVo.  iour  bulleiins  »ere  piilr 
li«hod,  anil  lent  to  Ihw  i>oii(-«IRce»  for  dis- 
tribution to  agricultural  societies  and  clubs, 
to  newspapers,  an<l,  on  application,  to  pri- 
Tste  addresses;  and  bektograph  copies  of 
analyses  are  libcrallT  sent  out  as  aoon  as 
tbe  analyses  are  finished. 

Ou>  Scnooi.  Dati.  Djr  Amakda  B.  Huuiis. 
Cbica^  and  Boston:  Inlerelate  Pub- 
lisliin'T  Company.  Pp.  109,  with  Plates. 
Price,  60  cents. 

This  is  a  yivid  reproduction,  from 
memory,  of  days  and  scenes  and  customs 
that  liSTc  passed  away,  and  live  only  in  the 
traditions  of  those  who  are  now  fathers  and 
raothere.  It  brings  before  us  the  New 
England  country  school-bouse  of  forty  or 
fifty  years  ago,  with  the  children  plainly 
dressed,  and  most  of  them  barefooted.  Tbe 
(tory  can  not  fail  to  be  pleading  to  thctc 
who  would  recall  tbe  d«ya  when  they  were 
cluldren,  and  to  thosi!  who  would  enjoy  a 
representation  of  what  their  parents  did 
and  saw  in  the  school. 

Tnx  Oreit  CoRBrrRACT ;  rre  Obioi!i  and 
llisTORT.  Bt  Jonx  A.  LoOAir.  New 
York :  A.  R.  Hart  &  Co.    Pp.  810. 

This  book  will  attract  attention  on  ac- 
count of  the  author's  prominence  in  the 
politics  uf  the  day,  and  will  particularly  in- 
terest those  who  recollect  his  activity  as  a 
soldier  of  the  Uoion  during  the  war  of  the 
rebellion.  In  preparing  the  book  it  ha3 
been  his  aim,  he  says,  "  to  present  in  it,  with 
historical  accuracy,  authentic  facts:  to  be 
fair  and  impartial  in  grouping  thein ;  and 
to  t)e  true  and  just  in  the  conclusions  neces- 
sarily drawn  from  them.  While  thus  strir- 
ing  to  be  accurate,  fair,  and  just,  he  has 
not  thought  it  his  duty  to  minco  words,  nor 
to  refrain  from  '  calling  things  by  their  right 
names';  neither  bos  he  sought  to  curry 
favor,  in  any  quarter,  by  falsomo  adulation 
on  the  one  side,  nor  undue  deonndation  on 
the  other,  either  of  the  living  or  of  tbe 
dead  " ;  in  treating  the  subject,  "  he  has 
oonadentiously  dealt  with  it,  throughout,  in 


tbe  olear  and  ptmatTBting  Dglit  o(  j 

mintiut  raoorda  ea  wdHy  i 

seat  of  our  natioaal  goircmmem. 

was  practicable,  be  baa  endcaTufed  lAJ 

the  chief  characters  In  tliat 

well  as  the  Uoion  leaden,  . 

for  tbcni»<lve^   and   tbna,   wUlt^ 

thfir  own  prr^pcr  places   in  bli 

process  of  seif-jdjuBtm^-nt,  a«  it  •»fi^  I 

selves  to  write  down  that  histofr  tat 

own  langnage."     Xcrertliele«,  llie  i^ll 

(he  Iwok  is  wann ;  and  many  of  i1mi| 

and  rTpres«ion4  seem  more  appn 

period  that  survives  only  in  bfa 

the  present,  when  men**  iho 

ning  in  other  channclst  ami  iMr  K 

sies  are  on  other  questiooa  (tna  I 

engaged  exclusive  attentiiM  tweii^ 

ago. 

SurTBSoxLas  Accorns  or  Paoaxna  is  1 
WasbiugtoQ :  Government  PtinlJ 
fice. 

GKOoaAFBT.   By  J.  Knro  Qonoatcs. 
86. — Mr.  Goodrich  has  given  a  vcty  i 
account  of  the  year's  work  la 
which  others  than  special  stu 
subject  will  be  intervetod  in 
with  "general  notes"  rdatiDg  to 
dition  and  growth  of 
edge  as  a  whole,  he  anangea 
imdcr  the  special  beadiog*  td 
regions   which    liave    been    fid^ ' 
graphical  reeearob,  with  acctmat*  of  1 
work  done  in  each. 

Chemistrt.  By  Profeseor  U.  C*m 
Tos  BOLTOX.  Pp.  no. — This  acojont,  I 
short,  gives  tbe  remrd  of  a  bmy  year's  i 
in  which,  while  no  startling  discoveries  I 
been  made,  a  great  deal  haa  txcn  dooej 
the  study  of  important  qncsticiD*  i 
the  nature  of  the  chemical  radicall^l 
lations  to  one  another,  and  their  i 

Vui.C*.1OL0OT     ASD 

CnAiani  G.  Ilocxivooo,  Jr.     P|».  1 
study  of  this  branch  is  still  derotwl  | 
individual  manifestattoua,  with  luu 
for  laws  and  caoscs,  bot  few  ( 
conclusions.     It  is  giveo  liew  aa  < 
conclusions  of  Vcrbcck'a  invostli 
great  Erakaloa  eruption,  tliat 
lie*  at  the  intenertion  of  ihrM 
tbe  earth's  enist,  ami  the  cartinpu 
tcmlMr  I,  I9S0,  probably  aiNetMl  ( 
Sssure  and  tadHtated  (ha  i 
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er  (foantitics  of  water  to  the  volcanic  fur- 
nace bon«ith.  lieaoc  the  rrmote  caiuea  of 
the  outburot  of  liS83. 

PiiTiiics.  6}'  ProfcsRor  Giorui  F.  Bab- 
KXK.  Pp.  ttO, — UcMdcs  the  results  in  gtn- 
eral  phy<iv».  Professor  Barker  mentions  the 
Etuilio  that  hare  been  niade  in  the  physics 
of  liquid;)  and  Kai>es  light,  acoustics,  ami 
electricity,  and  special  applications. 

UixxBikLOGT.  By  Professor  E.  3.  Daka. 
Pp.  24. — The  subject  is  considered  under 
the  headings  of  "Ucneral  Works  on  Min- 
eralogy," "  Crystallography  and  i'hysical 
lliacralogy,"  "  Chemical  Mineralogy,"  "  New 
Mineral  Localities  in  the  United  States  and 
elsewhere,"  and  "  New  Minerals." 

AxTRRoroLOOT.  By  Professor  Otib  T. 
Mi80!f.  Pp.  S6. — This  account  includes  con- 
siderable technical  matter ;  but  we  find  in  it 
ecctioDS  on  the  ethnology  of  the  American 
aborigiaes,  and  on  the  glossology,  conipara- 
tire  technology,  sociology,  and  mythology 
aikd  folk-loro  of  our  tribes. 

AStROXOMT.      By  WiLLUM  C.  WlMLOCK. 

— Mr.  Winlock  works  as  a  substitute  for 
Professor  E.  S.  Uoldcn,  whose  manuscript 
reriew,  already  prepared,  was  lost  in  remoT- 
ing  his  library.    Faye's  "  Cosmological  The- 

,"  and  G.  H.  Darwin's  review  of  it,  new 
'dSscoTerie)  of  ncbuliB,  investigations  of  as- 
tronomical constants,  recent  star  catalogues, 
studies  io  parallax,  in  variable,  new,  or 
temporary  stars,  in  stellar  spectra,  proper 
moliuns,  and  photometry,  astronomical  pho- 
tography, wlut  ha^  been  done  and  said  about 
comets,  the  studies  of  Langley  and  others 
on  the  sun,  and  of  other  astronomers  on 
varioaa  planets,  receive  attention. 

ZooLOOT.  By  Professor  TniODoai  GiLi. 
Pp.  68. — The  continued  tendency  toward  the 
■pedal  study  of  embryology,  and  of  animals 
from  an  embryological  point  of  view,  Is  re- 
marked upon.  At  the  same  time  systemutio 
7.ool>i|;y  has  at  least  maintained  its  course. 
Particular  mention  is  made  of  Or.  Boulen- 
ger's  aaulo<;tie  of  the  laoertilian  reptiles  in 
Uie  British  Museum,  Professor  Cope's  "  Ter- 
tiary  Verlebrata,"  and  Professor  Marnh's 
"  Dinooerata."  The  subject  is  reviewed 
according  to  the  various  groups  of  the  ani- 
mal kingdom  in  which  memoirs  have  ap- 
peared. 

North  Amxricax  iMnimtnaATi  Palb- 
oXTOLOOT.  By  Joan  BKLKXAr  MAaooii.  Pp. 


47. — Mr.  Marcou  gives  laratnaries  of  the 
various  monographa  that  were  published 
during  the  year,  the  whole  furnishing  a  fair 
and  tolerably  full  representation  of  what 
was  accomplished.  All  of  these  reviews, 
except  the  "  Geography  "  and  the  "  Paleon- 
tology," which  is  itself  a  bibliography,  add 
bibliographies  of  their  subjects,  and  necro- 
logical  notices.  In  Professor  Oill's  zoology 
the  bibliographical  notices  are  given  in  the 
text  according  to  the  grvops  to  which  the 
Bubjccts  belong. 
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The  Intetststf  Buders.  I*rlroary,  pp.  St; 
Inteniic4llAi«.  pp.  S3.  I'rioo  of  eAch,  w  cvnta  for 
ten  Ddiiibers.  ItrsmmAr-Scbool,  pp.  4S.  1ft  cvnla 
■  immtMT.  All  monthlj.  sod  Nu  1.  depleinWr, 
1  '(-6.  t'hicago  ukI  Uoatuo :  iDUireule  PubUablO); 
Coin(uuijr. 

Tbc  Irlib  Qufstlon.  By  tbo  RIfht  Hon.  W.  K, 
Glfldiitone.  N«w  York  :  Cbarlos  Svribners  Sons. 
Pp.  ft;.    10  ceou. 

Tbe  RoUtInn  of  lloiiptuU  Io  Mi-illrul  KJucatlon. 
By  CbarlM  Kniicl.-i  WitblMiclon,  M.  U,  Uo6t»n: 
(.uppiss,  (Tpbsui,  iL  Co.     Pp.  47. 

Hi'IKM-t  of  llm  luwa  WeBlbir.Servlcr.  1S.'!3.  By 
T)t.  UuaCavus  llliirlchs,  Director.  Dob  MoIom.  Pp. 
•Mi. 

Bulletin  of  the  BoAlo  Soclntr  of  N'stutal  Set- 
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CbUiIok-uo  of  Ruticcn  Collngo,  st  New  Brons- 
wlck,  JJ.  J.    l!((«-S«.    l>p.  «6. 

Fanctlon  :  lis  Kvolntlon  nnd  InBiienw.  By  O. 
N.  Plrrce,  D.  V.  S.     PhlkdHphl*.     I'p  T. 

A  New  Phlliwophjr  of  Ibe  .Sun.  P.v  Henry  K»y. 
mood  Rogvni.  ifNtiicttioiTn,  N.  V.  Cbnotaoqits  B'o- 
dely  of  ML«lnrjr  sod  Selonil  9cli'n(V.     Pp.  47. 

Tbe  MenlfMtn.  Anirnjt,  l!ih«.  Henry  C.  Bllnn, 
editor,  Sbaker  Vlllsgo,  N.  H.     Pp  M. 

Tlie  Sllvrr  QnefUoo.  Br  E.  if.  Fsrawr,  Clarv 
land,  Obln.    Pp.  19. 

Mlehlnn  BtaU  Board  of  HotKh.  Brport  «f 
Pmroedlnits.    July  ID,  loM.    Pp.  |!|. 

TbeBotulcrtlOuette.  .lohnM.Coalter.Clurlni 
B.  Rune*,  and  .1.  0.  Arthur,  edilon.  Monthly. 
CtawtDrdarlllo.  Ind.    Pp.  »(i. 

Kupfer  In  den  Verelnbrton  Htaaten  (Copper  In 
Iho  tJnIted  State*).  By  K.  Keyw,  Vleono,  Ana- 
tna.    Pp.  10. 

The  .Venorsh.  Monthlr.  RKntamln  T  Peliotto, 
editor.     New  York  ;  No  W  Bro<i<iwiiy.     Pp  it. 

Tbe  Hririeno  of  Nalnn>.  By  Dr.  Uoinalno  J. 
Curlliw,  .lolii't,  HI.     Pp.  IS. 

,t  rrhitiTttire.  Hfetloff.  and  VentMnilon  of  Inftll- 
tullon*  for  the  Blind.  By  J.  F.  McElruy,  Adrian, 
Mloh.    Pp.21. 

KiUtnn't  locsndi-neent  risclrlc  Llirbta  for  Rtreet 
Hlnmlnatlon.  By  A.  Hlrkcnlofwr.  CloidnnaU  ■ 
Robert  t:iarke  Ik  Co.      Pp.  ».V    Mi  cents. 

Ihiny'e  Wure-Motor  a*  a  Source  of  Power,  etc. 
San  Pran*ilv« :  Trronro  Ooffy.     Pp.  IR. 

Th«»  8.'cond  I J»w  of  Thonnodrnamlcs.  By  Pro- 
fesaorJ.  Murklll  Webb.  Salem,  Ma**. :  The  ^alem 
Pfi>»».    P(p.  li. 

Tb*  Heart  of  the  Flab,  compared  with  that  of 
Menobrmncbuft,  with  Special  Reference  to  Reflex  IQ- 
blHir<in  and  Independent  (.'artlUc  Ubythm.  By  T. 
WeelcyMlll*.    Montniol.    -^   ••        ' 
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nglo  Medld.     bj  »jr  Tbuiiux  BrowM,  M.  U.     Pp. 

r  ■■.    Bjr  lUary 

Tri'  'I    Son,  .1  L^>. 

St«  »l.!KI. 

Till!  opniultm  of  iUipb  Waido  Etarnon.  Br 
Wlllliun  (:  liiuiH.  IlotUin:  Cujipls*,  Ut'bun.  h 
Co.     I'p.  M.    (Kl  ounu. 

AittmDumy  bjr  Obwrvitlon.  By  Elbub  A.  Bow- 
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Tbs  Klret  Throo  Vc«r»  of  Clilidbood.  By  B*r- 
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Eeltort  ntmn  th"  Tlilrd  Totematinnal  (^eornlpbl« 
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tain  (Joiri*  M.  WIuvI't.  Waablng^n;  Oorwn- 
msat  PttntlBf-omtxi.    I'p  6M. 
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Kla^ni  Falb  al  thr  Imerioa  . 
IliOB. — rmfixauT   Pohbcan  pp 
llimir^  of  tliv  ori^D  of  the  Xteg*iB| 
to  the  Ami'rtcan  A»sociatioo  >t  lu  i 
luccting.     Tliu    Ibeorf    liiScrs 
from  the  tIvhs  iMuallT  ncccptol 
gisits,  tliat  Niagara  KalU  wen; 
Lcwi«tut),    and   the    river    has 
nivd  tilt"  rbiMtn   through    which 
Ihencv  to  the  prfsent  position  of 
Profcsaor   Foblman'a   view  i»  bas 
'  (urcfnl  eurrcj  of  llic  ilistrict  ap 
to  tho  Ningnra  ba>in,  »' 
defines,  with  its  ancient   t 
th<!  ancient  tivach-marke  on  tbp  laka 
tlint  teiitir,r  lo  the  gnuloal  suh 
I  the  water.     It  auppoMS   that   the 
j  Tonawanda  River  Sowed  into  tbo  Tillc;  < 
the   present   Niagara   at    aboat   the 
place  as  where  it  enters  now:  tint 
ori(pnal   point  of  oTvrfiow   of    Its 
{  across   the  thin>bcddwl  Nt>Kar« 
was  perhaps  sotncwbrn!  near  or 
sfliitberlj   from   the   upper  rapUs  < 
present  falls ;   that  from   1»«f*  *h*i 
1  met  DO  obstacle,  and  in 

t«nnincd  the  river-gorpc  ; 
I  and  the  Whirlpool,  and  coDtiiraed 
Btroight  courae  north  throufifa  the 
of  St.  Davis.  They  dcscottdwl  o»or  ih»  i 
carpmcnt  at  the  bitter  plAcc,  atid  alonj;  I 
line  in  the  course  of  tirae  the  thm?  fa 
over  the  llcilina  sandstone  and  the  I 
and  Niagara  limestones  were  fori 
ing  the  glacial  period  the  lulnra]  rfn 
lines  were  closed  up,  atiii  a  grwil  lak«  t 
formed.  After  the  di«at'p»ar«ne«  i 
loe-she«t,  when  tho  wai<>r  bad 
aliout  »05  feet  oNivrt  the  o«rao, 
on  a  level  with  Trf-wistou  Uelghti 
Erie  and  Lake  Ontario  formed  two' 
bodies  of  water,  tci>aral«ti  by  a 
which  extended  from  Uuffalo  to 
Then,  as  l*rofC8«or  Tohlnian 
show  from  th«  tcrrmccs,  tbo  ti 
dnined  fiinultanfoiuW,  oitd  w«t«  < 
by  a  river  with  a  mors  or  lc«  twifll 
b«t  without  any  fall,  •ittmh  il.-i'n 
bv<l  in  tho  drift  and  r!> 
along  the  buried  y^  ■•<• 
wbt'n  the  water*  rr' 
•tOiM*  at  the  edge  ^  ^uv  ■.«-■■  u^iLxi 
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ment,  the  ciirrcnt  of  the  virer  was  broken 
by  rnpitls ;  for  tbe  thin  lnyer  of  limestone 
which  here  OTerbangs  the  Niagara  shale 
would  bircly  be  .strong  enough  to  (ustoin 
iae  tremendous  volume  of  water  ami  form 

fall  over  its  edge.    The  rate  at  which  the 

rge  was  excavated  between  Lcwiston  and 
the  Whirlpool  roust  have  been  rapid.  The 
route  was  predetermined  b;  a  shallow  val- 
ley, which  had  reduced  the  upper  layer  of 
limestone  to  a  considerablo  extent.    Thu« 

ere  was  never  a  fall  at  Lcwiston,  only  a 

riea  of  rapids  drawing  back  to  the  Whirl- 
1,   where   the   falls   were    started    and 

hence  only,  and  not  from  Lawiston,  they 

Lva  ra«eded. 
Professor  R.  S.  Woodward,  of  the  United 
ites  Geological  Surrey  of  tbe  Falls,  pre- 

ntcd  a  report  on  the  rate  of  recession, 

hich  he  computed  to  be  about  2*4  feet  a 
7«ar,  or  a  mile  in  2,800  years.  Mr.  O.  L. 
Gilbert,  also  of  the  United  States  Geologi- 
cal Survey,  gave  an  account  of  his  obscrra- 
Uons  of  the  lake -shore  terraces,  and  the 
oonclusions  he  hod  drawn  from  them  re- 
specting the  subi>idencc  of  the  lakes.  Tak- 
ing up  Professor  Woodward's  estimate  of 
the  rate  of  nscession  of  the  falls,  he  re- 
marked that  it  would  make  the  work  of 
ciraratlon  eitend  over  7,0(10  years.  This 
was  subject  to  various  qualifications  by 
channels  of  earlier  origin,  by  different 
rock*  of  different  thickness  encountered 
from  time  to  time  in   the  wearing   away 

irocess,  and  by  the  difference  in  the  vol- 
iime,  breadth,  and  plunge  of  the  river  at 
rarious  periods  of  its  history.  On  the  whole, 
bo  was  inclined  to  the  opinion  that  the  esti- 
mate of  7,000  years  should  be  regarded  as 
a  maximum.  After  one  or  two  other  speak- 
ers had  taken  part  in  the  diacussion,  Pro- 
fessor Pohlman  said  that  he  was  glad  to 
find  tbe  "  mountains  of  science "  agreeing 
with  "a  molo-hill  like  himself"  regarding 
the  existence  of  a  pre-glacial  valley.  Pro- 
isor  E.  W.  Clavpolc,  in  a  paper  on  the 

What  might  have  been  "  of  Huffnlo  and 
Chioago,  showed  that  if  the  ice-barrier  at 
Buffalo  had  been  twenty- five  feet  higher 
than  It  was,  or  had  the  Mackinaw  channel 
been  freed  from  its  barrier  before  the  nut- 
let from  Lake  Eric  and  Lake  Ontario  was 
ttnlocked,  the  drainage  of  the  four  lakes 
would  bfive  been  reversed ;  the  Mississippi 


would  have  taken  the  place  of  the  St,  Law- 
rence, Chicago  of  liuffalo,  and  Buffalo  of 
Chicago. 

An  JEstbftIt  View  of  Polynmy.— Mr. 

George  Ticknor  Curtis,  in  liia  argument  in 
the  Supreme  Court  of  the  United  States  in 
tbe  cose  of  Lorenzo  Snow,  plaintiff  in  error, 
takes  a  view  of  Mormon  polygamy  that  we 
do  not  remember  to  have  before  observed 
to  be  insisted  upon  in  the  Statea.  By  this 
view  the  relation  to  all  but  a  single  wife  is 
purely  spiritual,  and  one  eimply  of  cans 
taking,  with  recollectionii  only  of  past  moro 
intimate  ties.  The  idea  of  it  in  given  in  the 
testimony  of  Harriet  Snow,  who  was  mar- 
ried to  Snow  in  Nauvoo  in  1846,  jnd  had 
never  been  divorced.  She  said :  "  He  was 
not  my  husband  in  1881,  according  to  the 
general  term  of  husband.  lie  did  not  live 
with  mc  as  a  wife.  Ue  had  arranged  for 
my  support,  and  I  drew  it  as  common.  In 
1 884  I  looked  upon  him  as  my  companion, 
the  husband  of  my  youth.  In  18S4  the 
marriage  relation  did  not  continue  as  it  was 
in  my  young  days.  I  was  an  old  lady  in 
1884.  I  call  myself  a  married  lady.  I  was 
scaled  to  the  defendant  for  time  and  for 
eternity.  When  a  lady  gels  so  that  she 
can  not  bear  children,  then  she  is  released 
from  some  of  her  duties  as  a  wife.  I  mean 
that  he  is  my  companion,  but  not  husband." 
According  to  Mr.  Curti.^'s  argument,  Snow 
had  duties  to  discharge  toward  Harriet  and 
the  other  women  similarly  .oitunted  toward 
him,  which  duties,  the  attorney  continues, 
"  are  natural,  arc  of  moral  obligation,  of 
perpetual  obligation,  and  arc  duties  which, 
when  we  consider  how  and  when  they  were 
assumed,  and  how  they  have  become  woven 
into  the  texture  of  Km  life,  it  would  be  bar- 
baric to  puni?h."  The  cpiestion  is,  in  fact, 
surrounded  with  more  and  greater  embar- 
rasjimcnts  than  the  urgcrs  of  summary  leg- 
islation to  put  down  polygamy  have  appar- 
ently been  ready  to  consider.  The  women, 
who  profess  to  have  acted  conscientiously, 
are  entitled  to  protection  and  provision 
whatever  laws  may  bo  enacted.  They  have 
a  right  to  be  placed  where  they  can  be  sup- 
ported  and  cnn  lire  rcpectably.  The  prob- 
lem is  one  of  the  same  kind  as  that  which 
troubles  Christian  missionaries  when  they 
make   converts    in  polygamous  countries, 
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uul  wUdi  (o  iligmGifd  ind  able  a  bod;  u 
the  Oonvowtiua  uf  C»ot«rbui7  lui4  thU 
■jtai  »ub»tautially  oonf«tw«ii  itMlf  uiublu 
lo  vnlve.  It  is  really  more  ocimplicaUrtl 
than  thu  ;  for  the  condition  ■mong  the 
Mormons  is  one  that  hni  grown  up  andsr 
our  own  ncglvct  and  tolcmnoe,  while  wc 
might  hnTc  met  it  in  the  bi'ginnin^  anil 
prvveott-d  ilii  il«vclo|iment  If  »«  bad  bod 
the  ttvrvo  to  do  so. 

iBherltci  Sfnitrlrt.— Dr.  n.  D.  ValUi 
liu  communicated  to  "  Hind  in  Nature " 
(Chicago)  Bomc  instances  in  which  specific 
memories  appear  to  have  been  Itaniimitlcd 
by  inheritance.  Ue  bcliercs  that  tlicr  arc 
the  first  ca^n  that  have  been  published,  for 
eren  Ribot  oonfcrsca  to  bare  had  but  little 
•uooess  in  estahlitihing  iiivtanoce  of  the  Icind. 
The  most  striking  case  i>>  that  of  a  little  ^rl 
fifteen  montlia  old,  the  cliild  of  a  French 
Canadian  father,  whoee  principal  traits  of 
ehanicter  and  appearance  she  aeoms  to  hare 
rcceircd,  and  of  an  American  mother  of  Ger- 
man descent  8hc  ha!<  had  only  the  EngUah 
and  German  lan^iagcs  spoken  to  her;  yet 
the  first  word  ithc  ever  spnlie — when  Bts 
months  old — was  nunman^  the  French  Ca- 
nadian form  of  mrimon,  mother.  Her  first 
words  of  assent  and  dissent  were  out  and 
Hon — French — when  eight  months  of  age, 
"and  she  does  not  yet  know  yt*  or  ya, 
though  she  seems  to  hare  forgotten  om. 
When  a  year  old  she  was  presenteil  with  a 
poodle-dog  named  Venus,  which  she  called 
.Aonaii^-eandv,  "  one  of  the  vcrr  first  words 
that  a  French  child  tallcs."  At  about  the 
same  age  she  used  freely  the  words  hon, 
good,  and  /»«,  French  Canadian  for  />/««, 
no  more.  These  sii  French  words  are  the 
very  ones  that  her  fnthcr  is  likely  to  hare 
exclusively  used  when  a  babe.  The  «  of 
the  last  word  was  sounded  as  In  French,  as 
also  were  the  nasal  sounds  of  non  and  iVa. 
ruin,  things  which  her  mother  could  not 
hare  done.  Inberilanoe  of  memory  has 
been  obserred  in  the  case  of  birds,  which 
soon  Icam  to  avoid  the  telegraph-wires, 
while  their  young  seem  equally  ready  in 
keeping  away  from  them.  Chaunccy  Wright 
is  quotc<l  as  saying  of  those  dreams  of 
strange  places  and  e»'ent«  that  often  recur 
to  one  in  his  sleep,  with  the  intimation  of 
being  familiar  Ihoagh  never  seen  in  ■  wako> 


ful  state,  that  ll>«y  arc  iaberiUid 

Dr.  Valin  also  rrUtea  of  hia  own  | 
cipeiieocc  :  "  My  mother  waa  imanlil  j 
ojul  educated  in  a  most  romaotio  i 
tillage,  which  she  revisited  a  few 
l>cfore  I  was  bom.     The  first  time  1 1 
it  I  remembered  vindly  liaving 
before.     In  fact,  I  could  tdl  at 
what  next  would  f' 
I  argued  with  my  :  Uo  i 

ing  my  former  kno»lnli-v  b<  ilial  { 
mother  baring  died  when  I  woa  i 
months  old,  and  I  bad  not  bail  tttf\ 
tiuu  of  it  from  any  one,  or  eoBr 
any  one  in  ri'gard  to  the  vIIUkv 
A  little  girl  in   Burlington,  Vermont,  i 
whose  family  Dr.  Valin  at  one  time  i 
"had  inherited  so  good  a  mrnH 
uncle,  whose  funeral  had  been  alb 
her  mother  not  long  before  this  littA 
birth,  tliat  she  could  give  a  full  domiptl 
of  him,  and  knew  his  pictnro  at  one*  '■ 
first  time  that  she  erer  saw  it.'     Suav] 
these  cases  may  hare  Inicn  maMmal 
preasions,  but  tlie  first  one  wu 
one  of  inherited  memory. 

Alan  as  a  Watfr-Clarikr.— Ac 
to  a  paper  by  Professor  P.  I*.  Au> 
New  Jersey  Slate  Sdvniifio  &i)« 
sire  use  baa  been  ma<ie  in  late 
alum  in  the  processes  of  purifr 
sewage,  etc.  It  is  not  improfaahI%'| 
thor  says,  that,  aside  from  its  cffa 
cipitating  matter  n'  •'  by  t 

mont  within  the  pre  laioi 

sulphate,  the  alum  ixtrt^  a  c<oac 
tion  on  the  albuminous  sub 
water,  rendering  them  insolubla, 
causing   their   precipitation  —  | 
same  or  fimtlar  effect  that  alum 
in  the  tanning  of  leather.     Alum 
great  adrantoge  that  it  la  cheap,  i 
tained  CTcrrwhere,  and  i*  not  bighl/i 
ous.     The  larger  the  amount  of  alo 
to  the  water  the  more  qaickly  will  i 
ration  take  place  ;  the  emailer  the 
ail'ied.  tliK  longer  will  the  water 
stand  before  a  clarifioation  will  b»  i 
Again,  lai^  bodlea  of  water  win  bal 
dpitolcd  by  aiaaUcr  aianBiiu  of  alum 
one  would   infer  fnnn   cipcrimuit*  «a  | 
small  scale,  as  the  meohanlaU  aiiloa  of  \ 
predpitant  bwc,  ia  «at«lopiag  aad  i 


POPULAR  MISCELLANY. 


»59 


bin. 

K 


i 


iowB  mspeoded  matter,  is  (greater  in  a  large 
ttodjr  of  wnter  than  in  i  iiinall  one.  It  irill 
be  better,  however,  to  err  on  the  side  of  too 
large  an  ■mount,  for  even  then  the  amount 
of  alum  atldod  will  be  inButlicient  to  impart 
an;  detrimental  properties  to  the  water. 
The  water,  after  precipitation  has  token 
place,  ifl  pcrfcetlj  clear  and  sparkling,  and 
boa  acquired  neither  tasto  nor  smell.  For 
\  dye-house  no  possible  objection 
I  to  it. 

Tbe  Story  of  India-Ink. — India-ink  is 
comparatirely  late  iotroduction  in  Gu- 
ipe.  It  was  a  rarity  in  the  middle  of  the 
rentoenih  ccntiirr,  and  n  record  exists 
a  stick  of  it  being  preserved  along 
rith  some  "  giants'  teeth  "  —  mammoth 
les — as  a  curiosity,  in  the  Museo  Mos- 
tn  1072.  The  Chinei'e,  however,  a.s- 
■ign  a  great  antii|uity  to  its  use  in  their 
country,  and  name,  as  the  inventor  of  it, 
Ticn-tchen,  who  flourished  between  2697 
and  S&97  o.  c.  About  two  hundred  and 
fifty  year^  D.  c,  balls  were  made  of  lamp- 
blnck  from  fir-wood,  laccjuer,  and  size.  A 
t  of  that  day,  singing  of  this  precious 
atcrisl  of  his  art,  mentions  with  especial 
■ise  the  ink  that  was  made  of  the  firs 
m  the  hill-side  of  Ixiu-Chan,  in  the  prov- 
ince of  Kiang  si.  This  province  was  cele- 
brated for  the  fine  quality  of  its  ink, 
which  was  at  one  time  miule  under  the 
supervision  of  an  hereditary  government 
officer  OS  overseer.  A  number  of  sticks  of 
the  ink  were  sent  every  rear  to  the  em- 
peror as  a  tribute.  There  were  illustrious 
names  among  the  Chinese  Ink-makers.  The 
most  famous  of  them  was  Li-t  ing-Kouei, 
who  not  only  made  his  sticks  of  a  quality 
which  has  become  proverbial,  like  that  of 
the  Stredivariui  violins,  but  molded  them 
into  a  variety  of  quaint  and  artistic  forms, 
id  received  a  special  honor  from  the 
iperor.  During  the  long  history  of  the 
inese-ink,  a  great  variiHy  of  processes 
re  been  employed  in  its  manufacture, 
•nd  nearly  every  kind  of  combustible  has 
been  used  for  the  production  of  the  lamp- 
black. That  rcsultinj:  from  the  combustion 
petroleum  is  said  to  m-tkc  a  more  brill- 
and  blacker  ink  than  that  made  from 
The  siffi  by  which  the  particles 
lompbUtck  are  held  togellier  is  fre- 


quently of  animal  origin,  being  made  from 
the  bones  of  the  stag,  rhinoceros,  and  ox, 
and  from  various  kinds  of  fishes.  The 
Chinese  instruments  of  writing  have  been 
assigned  supernatural  guardians,  whose 
places  of  precedence  are  settled  by  strict 
rules  of  etiquette.  The  "Prefect  of  the 
Black  Perfume  "  is  the  official  style  of  the 
inl(-deity,  and  he  is  of  higher  rank  tlian  the 
divinities  of  the  pencil  and  the  paper.  It  is 
said  that,  a  very  long  time  ago,  this  divinity 
appeared  to  the  Emperor  Iliuan-Tsong  while 
he  was  writing,  and  announced  to  him  that 
henceforth,  when  a  roan  of  true  learning  or 
genius  should  write,  the  twelve  deities  of 
ink  should  make  their  appearance  to  testify 
to  llie  reality  of  bis  powers.  It  is  said 
that  the  twelve  deities  of  iuk  tiare  never 
ap[>eared  since. 

PeriodleltT  of  CycloBM.— Mr.  Charles 
McLdrum,  in  continuation  of  Ids  ubscrvationa 
relative  to  his  theory  of  the  periodicity  of 
cyclones,  which  he  believes  to  occur  in  cy- 
cles corresponding  with  the  eleven  -  year 
cycle  of  sun-spots,  has  published  the  results 
of  the  meteorological  observations  which  be 
has  systematically  compiled  from  the  log- 
books of  vessels  traversing  the  Indian  Ocean 
for  the  nine  years  18"6-'«4.  The  obser- 
vations averaged  forty-six  for  every  twen- 
ty-four hours  included  in  the  review.  By 
Uie  aid  of  these  records  nine  cyclouc-cbarts 
have  been  prepared,  one  for  each  of  the 
years,  and  these,  together  with  the  twenty 
that  had  previously  been  prepared  for  the 
years  18fi6-'7S,  show,  as  far  as  has  yet  been 
ascertained,  the  tracks  of  the  cyclones  of 
the  Indian  Ocean  soutli  of  the  equator  in 
each  of  the  years  1856-'8».  The  tracks  for 
the  years  1848-'55  are  nearly  ready.  With 
respect  to  the  period  lH7fi-'84,  the  areas  of 
cyclones  and  the  distances  traversed  have 
not  yet  been  determined,  but,  upon  Oie 
whole,  the  number  and  duration  of  tlie 
cyclones  decreased  to  a  minimum  in  1880, 
and  then  increased  till,  in  1884,  they  were 
more  than  double  what  thoy  were  in  1880. 
From  the  accompanying  track-charts  for  the 
eleven  years,  18B6,  1857,  1860,  1861,  1887, 
1868,  1871,  1872,  1379,  1880,  and  1884,  it 
appears  that  the  number  and  duration  of  the 
cyclones  of  1866  and  1857  were  much  less 
than  those  of  the  cyclones  of  1 800  and  1861 ; 
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that  those  nf  1 8«7  and  1 868  were  much  low 
thou  those  uf  1S60  kod  1 80 1,  on  the  one 
tuuid,  and  of  1671  and  1872  on  the  other; 
and  tbst  the  number  and  duration  of  the 
cvcIoDca  of  1B79  and  1880  were  much  less 
than  tho»e  of  the  crclonea  of  1871,  1872, 
and  1884  ;  but  it  appears  that  in  1884  there 
vas  losa  c;clcne  actiritj  than  In  1801  and 
1872. 

intl$«pUt8    and    DlslnrettanU.  —  The 

Coauuitt<?c  on  Disinfectants  of  the  Ameri- 
can Public  Health  As^tociation  calls  atten- 
tion in  its  report  to  a  distinction  which  is 
not  always  accurately  enough  observed  be- 
tween disinfectants — substances  vhich  de- 
stroy germs — and  simple  autiaepUcs — which 
prcTcnt  their  development.  Many  of  the 
preparations  put  on  the  marktt  as  dis- 
infectants arc  in  reality  only  antiseptics. 
VTIiile  practically  the  irords  dieinicctont,  iu 
its  strict  sense,  and  germicide,  arc  consid- 
ered to  mean  the  same  thing,  so  long  as  it 
is  not  proved  that  all  infections  ore  de- 
veloped from  germs,  we  must  regard  "  dis- 
infectant "  OS  a  irord  of  more  general  sig- 
nificance than  germicide.  But,  as  a  matter 
of  fact,  those  agents  which  by  laboratory 
experiments  have  been  proved  to  be  the 
most  potent  germicides  have  also  been 
ehon-n  to  be  the  most  reliable  disinfectants. 
While  antiseptic  agents  may  fail  lo  fulfill 
the  stronger  purpose  of  disinfeclnnts,  they 
arc  known  to  exercise  a  ri'Strnining  Influ- 
ence on  the  development  of  diseasc-gcrms, 
and  their  use  during  epidemics  is  recom- 
mended, when  masses  of  or{;,inic  material 
in  the  vicinity  of  human  habitations  can  not 
be  completely  destroyed  or  removed,  or  dis- 
infected. A  substance  of  this  kind  is  sul- 
phate of  iron,  or  copperas,  which,  while  it 
does  not  destroy  the  vitality  of  disease-germs 
or  the  infecting  power  of  material  contain- 
ing them,  is  a  very  valuable  antiseptic,  the 
low  price  of  which  makes  it  one  of  the  most 
available  agents  for  the  arrest  of  putrefac- 
tive decomposition.  While  an  antiseptic 
agent  is  not  necessarily  a  disinfectant,  all  dis- 
infectants ore  antiseptics ;  for  putrefactive 
decomposition  is  due  to  the  development  of 
g^^rms  of  the  same  class  ns  that  to  which 
disea.«e-genns  belong,  and  the  agents  which 
destroy  the  latter  abo  destroy  the  bacteria 
of  putrefacUon  when  brought  in  contact 


with  them  in  sufficient  quantity,  or  i 
their  development  when  present  (o 
amounts.    Antiteptic*  ar«  •  poor  i 

for  cleoulinesa. 

WInd-CvTtag  la  SalM.— Xr. 

n.  Stone  discuMca,  in  tlie  " 
nal  of  Science,"  some  instaiii 
action  on  till  and  bowlders  which 
observed  in  Maine.  One  of  the  fuai 
the  surface  geology  of  this  Slate  is  the 
areas  of  eitnd  which  were  deposited  by 
of  the  rivers  along  the  lower  part  of 
courses  during  the  Clumplain  F(iochw 
valley  of  the  Androscoggin  is  parttcsli 
distinguished  by  its  sand-dunca.  Not  rarel; 
spots  bare  of  vegetation  raa  be  found 
hill-sides  exposed  to  high  winds,  where,  di 
ing  dry  days,  the  wind  removes  the  fii 
ports  of  the  till  and  drives  the  gravel 
and  forth  just  ns  happen*  in  Colorado 
ing  the  dry  winter  weather.  The  ci 
this  process  are,  however,  nsDoIly 
ated  or  obscured  by  the  frequent 
abundant  snows ;  but  the  wearing 
the  action  aro  plainly  observabl*  fat 
cases,  as  on  the  top  of  a  liill  near 
village.  At  Bethel  arc  found  bowlders  wl 
exhibit  on  one  or  more  of  their 
grooves,  scratches,  stric,  and  polish 
origin  of  which  was  for  a  long  tim* 
lematical ;  and  similarly  marked  itonw  bavi 
been  noticed  at  Gilead  and  in  Gorham,  Kr 
Hampshire,  all  near  the  Androsrnggia  Biv< 
er.  Mr.  Stone  believes  that  he  aolvvd 
mystery  of  these  marks  during  hi*  Ian 
gation  of  the  glacial  gravels  of  the 
in  the  summer  of  1 88&.  In  nuroennw 
at  Bethel  and  elsewhere,  he  fotind  "  bcwfi 
ders  and  even  imall  (tone*  which  are 
being  sand-carved  by  the  wind  a*  plahiljr 
and  inconteMnbly  ac  in  Colorado.  Thedtifb 
ing  dunes  of  fine  sand  do  not  prodne* 
effect  to  any  great  extent,  probably 
the  stones  are  covered  and  uncorrred  to* 
rapidly.  But  there  are  bore  spots  not  pM- 
tcctcd  by  gra<s  « here  coarse  sand  and  gnT« 
el  are  driven  back  and  forth  by  the  wind, 
and  here  the  carved  bowlders  can  be  Mca 
in  considerable  namber.<  and  in  all  stagey 
of  the  process.  In  some  cases  it  appeared 
probable  that  these  1m 
drifting  sand  had  S" 
and  the  till  bad  been  panlaily  ilcni 
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tbe  irind.  .  .  .  Erory  feature  of  tbo  Bethel 
bowlders  undor  consideration  is  fully  ai'> 
counted  for  by  the  hypothcuis  of  snnd-svulpt- 
uriog  under  the  action  of  the  wind."  An 
ftoceisible  locality  for  observing  this  action 
I  found  about  ■  mile  from  West  Oethcl,  on 
be  east  side  of  the  road  leading  to  Mason. 

Sbonld  Children  pt  barrro«t«d  T— The 

"  Lancet "  gives  a  decided  affirmative  anewcr 
to  the  question,  "  May  children  go  barefoot 
ithout  injury  ?  "  It  holds  that,  on  physio- 
igical  grounds,  it  is  manifestly  a  sound  prac- 
ice  to  accustom  children  to  develop  the  circu- 
tory  and  muscular  systems  of  the  lower 
cxtremilics,  as  those  of  the  band  arc  devel- 
oped, by  free  use  and  exposure.  Xo  one 
thinks  a  child  oU);ht  to  be  protected  from 
c  weather,  so  far  as  ita  bands  are  oon- 
med,  but  it  is  recognized  that  the  upper 
extremities  should  be  kept  warm  by  exor- 
cise and  habitual  exposure.  The  bones  and 
vessels  need  freedom  for  development ;  and 
if  the  blood-vessels  of  the  foot  and  leg  are 
fully  developed,  aa  they  can  be  only  when 
the  foot  is  habitually  exposed,  the  quantity 
of  blood  which  the  lower  extremities  can  be 
made  to  receive,  and  if  need  be  attract  for 
a  time,  is  very  considerable.  Children  who 
are  allowed  to  go  barefooted  enjoy  almost 
perfect  immunity  from  the  danger  of  "  cold  " 
by  accidental  chilling  of  the  feet,  and  they 
are  altu(;cther  healthier  and  happier  than 
loae  who  go  about  with  their  feet  done  up. 
for  the  poorer  classes  of  children,  "it  is 
incomparably  better  that  they  should  go 
barefooted  than  wear  boots  that  let  in  the 
wet  and  stockings  that  are  nearly  alwayi 
damp  and  foul." 


DfTclopnirnt  of  Flra-v  —  Mr.  Geor);e 
Harkoa  has  succeeded  in  observing  the  whole 
process  of  the  development  of  tbo  flea  from 
the  laying  of  the  egg  up.  He  undertook  to 
begin  his  experiment  with  two  egg-laden 
females  in  a  box,  but  the  only  result  was  a 
fierce  battle  that  compelled  separation  of 
the  two  at  once.  Each  individual  laid  a 
batch  of  from  three  to  twenty-four  eggs — 
the  average  was  about  a  dozen — white  and 
oval.  Each  end  of  the  ova  appeared  through 
the  glus  surrounded  by  a  spiral  whorl  of 
oval  punctures,  eighty  at  one  end  and  forty 
•t  the  other.    The  eggs  were  so  nearly 


transparent  that  tbo  whole  proceis  of  de- 
Tclopment  could  be  easily  watched,  and  the 
exhibition,  to  judge  from  the  warm  terms 
in  which  it  is  described,  must  have  been 
extremely  interesting.  The  larvie  resem- 
bled elongated  little  worms,  were  desti- 
tute of  feet,  and  kept  up  the  usual  wrig- 
gling motion  of  their  kind.  They  absolutely 
refused  to  be  fed,  and  usually  died  in  a  few 
clays,  so  that  very  few  chrysalides  were  ob- 
tained. Perhaps,  if  they  had  been  given 
their  natural  way  of  feeding,  whatever  that 
may  be,  the  success  might  have  been  better, 
Any  exposure  to  cold  or  damp  was  immedi- 
ately fatal.  The  lame,  as  the  pupa  stage 
is  approached,  assume  a  red  hue,  and,  about 
eight  days  from  hatching,  spin  a  cocoon  like 
a  fluffy  speck  of  white  cotton.  The  threads 
nre  closely  woven  and  of  extreme  tenuity, 
and,  when  attached  to  a  textile  material  of 
eiroilor  color,  must  be  very  difficult  of  de- 
toction.  A  cocoon  was  opened  after  the 
inmate  had  divciited  itself  of  the  pupa-case, 
but  still  remained  enveloped  in  a  filmy  trans- 
parent integument.  This  pellicle  covered 
the  insect  completely,  following  each  leg 
and  antenna  continuously.  "About  four 
weeks  is  reqidrcd  to  metamorphose  the 
speck  of  vitalized  matter  contained  in  the 
minute  ovum  of  l\lcz  irritant  into  a  sucto- 
rial tormentor." 

StIfBM  In  Japia.  —  A  wise  step  was 
taken  when  the  University  of  Tokio  and 
the  Engineering  College  were  merged  into 
one  organization.  This  institution,  now 
called  the  Imperial  University  of  Japan, 
compri.4eB  five  colleges,  representing  the 
departments  of  law,  medicine,  engineering, 
literature,  and  science.  Each  of  these  col- 
leges has  its  special  director.  The  College 
of  Science  is  showing  great  activity  in  bio- 
logical work.  Mr.  Ishikawa,  who  recently 
graduated,  is  now  in  Freiburg,  studying  un- 
der Weissmann.  Mr.  Matsumura,  the  as- 
sistant professor  of  botany,  U  in  Wuri- 
burg,  under  Sachs,  A  marine  laboratory 
is  to  be  built  at  Misaki,  Sogami.  Mr. 
Tsuboi,  a  student  who  graduates  this  year, 
is  to  study  anthropology  as  a  specialty. 
A  new  journal  is  to  be  established  by  the 
College  of  Science,  from  which  we  infer 
that  the  memoirs  of  the  University  of  To- 
kio will  be  discontinued.    The  first  num- 
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tar  of  tbe  ae«  jooiBil  will  eanUiB  ft 
BMSoIr  bj  Profeuor  Suakl  on  lb*  do- 
valoiaMBt  of  the  iiiagpM  pumsite  in  the 
•Uk-votin.  The  goTrmment  awftnlMl  Pro- 
feaor  euaU  ■  pUt  laM  yta*  in  rceopii. 
tloa  of  fau  ulmlrmblo  diaooToie*  eoocern- 
taig  tbe  iHmmm  of  aini.vonn*.  Tbe  ToUo 
Anttuppohagifl  Eadctjr,  althoogh  reueniW 
an^nalacd,  b  doing  exoellont  vcn-k.  It  ha* 
•IroMljr  lawiad  fivr  n><n,iwni  i.r  •<•  joarnai, 
OMboua  iUaMn;  io  pUtes. 

We  wiah,  for  the  Ij.  u. n  ...  i...v.;iii  reedeni, 
■I  would  five  >  brivf  f TiiO|».is  lu  English  of 
the  oontMrte  of  oaxsh  nuinher.  Mr.  lijimii, 
who  aladt«d  witb  L«uckerl  In  Leipsic,  >D<1 
took  the  ^Id  tucdal  orcr  all  tbe  GcnuiLU 
•tiHiitnta  tor  the  b>-»t  thesis,  ia  igain  to  bis 
native  land  and  woriciiig  In  tbe  laboratory 
of  the  oollrgo.  E.  &  M. 

The  Uixtkealig  af  n«BU  Lif^.— The 

"  Lancet,"  apparentlj  accepting  the  general 
opinion  that  the  nuxlmam  age  attainable 
\tj  man  has  tisen  aomcwhat  during  the 
present  centnty,  obserrea  that  tbe  line  of 
•eruBty  yv*Ta  la  now  very  frequently  passed, 
that  many  reach  fonrscote  "  aitbout  exccs- 
*iTc  labor  and  sorrow,"  and  that  "we  hare 
among  us  oooa^renarians  who  carry  on  with 
•till  respectable  proficicnry  tbe  activities  of 
tiieir  priDie.  8ach  effective  longevity  is  a 
bright  spot  in  tbe  hi.story  of  onr  advancing 
civilixatjon.  It«  comparative  frequency  and 
its  assodation  with  different  physical  types 
•Dggest  a  certain  generality  in  its  origin,  and 
encourage  the  bopc  that  it  may  be,  in  some 
measure  at  least,  dependent  on  personal  con- 
duct." After  middle  age,  however,  not  per- 
sonal conduct,  but  inherited  vital  force,  is 
a  pnteutinl  factor,  although  it  is  not  an  ex 
elusive  one.  Di*|>Oiiition  may  have  great 
influence  upon  vitality ;  "  and  there  can  l>e 
no  doubt,"  says  the  "Lancet,"  "  in  our  opin- 
ion, that  there  is  much  room  for  exercise 
of  private  judgment  and  energy  in  seeking 
the  prolongation  of  one's  own  life."  It  b 
not  to  Ih?  believed  "  that  man  Is  unable  so 
to  adjust  his  circumstances  to  liis  needs 
as  to  continue  to  live  after  a  certain  mean 
period.  The  weaker  will  somotimcs  prove 
himself  the  more  tenacious  of  life  by  ob- 
serving rational  methods  of  living  of  which 
the  more  robust  is  oarelcss.  Modeiation 
\tas  vto'^^^I  ^''^^^  ^  ^  ^'(^  aneecM  ia 


this  reapeei  th  <  e  eli 

anlEciraily,  ami  Mann 

to  alternate  wtirk  „u  i 

meet  worries  heartll  • 

the  best  cbanoe  of  arnvis^  ai  a  i 

age 

Pirmonltloiu  of  larkrtetf«- 

Crothers,  of  Walnut  Lodge,  Ila 
necticiit,    baring    studied    "  tlie" 
stages  in  inebriety,"  endeavors  to  f 
the  oncoming  of  tha  disease,  as  he 
it,  may  be   forveecn,  and  tiial 
and  curative  measures  applied  i 
give  more  promise  of  certain 
at  any  other  period.     S< 
tiooa  of  inebriety  reveal 
dispositions  of  the  subject  befiin; 
its  luvc  been  used  by  liim ;  wivn  lb 
be  marked  by  dietetic  deliuk>ti«  amil 
symptoms  of  nerve  and    brain  irriu 
which  seem  to  de]>cod  oo  heredity  i 
obscure  injury  to  the  nerve  and  bn 
tcr».     He  believes  tliat  the  r»c<«iuii 
study  of  this  stage  opeiu  up  a 
vcntion  and  cure  that  will 
(cBtion  at  an  early  day. 


Signal  SUIlMS  at  $«■.— Mr.  F.  A.  < 

man,  of  Rondout,  New  York,  has  | 
plan  for  the  cstablishnieol  -if  "•> 
light-ships,  and   life-?? 
Ilia  system  embraces  » 
cylindrical  vessel,  with  a  i 
moored  at  such  a  depth  of  i 
will  give  it  the  greatest  attainah 
by  means  of  cable*  and  anchors  I 
bottom  of  tbe  ooeaiu    From  the  top  i 
structure  arises  a  ekelcton    frwmewo 
sustain   a  brilliant    clectrie  are-Ught,! 
Fresncl  lenses,  a  powerful 
ventilating,  smoke,  and  steam 
interior  of  the  Teasel  ia  lo  ta 
several  decks  or  koldo,  to  be  \ 
ofiiceN  operating  and  afipafalaal 
An  ot-enn-cable  Is  to  he  mn  fr 
shore,  looping  in  at  each  at 
Kor  dcep>sea  servioc,  the  i 
placed  at  maximum  distaiusea  i 
ilretl  miles   from   one  another, 
service,  they  should  l>e  plaerd 
dangeirni*  (honls,  icefs,  etc.,  aoL 
by  tvlegmph  eabla  with  itM  i 
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NOTES. 

Trk  American  Association,  at  its  recent 
Buffalo  mectin;;,  chose  Profcsaor  S.  P.  Lang- 
ley  as  iU  president  for  the  year.  The  vice- 
presidents  or  presidenta  of  sections  elected 
are;  Mathematics  and  Astronomy,  William 
F'.'rrell ;  Physios,  William  A,  Anthony; 
Chemistry,  Albert  B.  Prescott ;  Mechanical 
Science  and  Encineerinp,  Ecljley  B.  C<ixe; 
Geology  and  Gooi»i-aphy,  G.  K.  Gilbert ;  Bi- 
ology, W.  G.  Kariow;  Anthropoloey,  P.  G. 
Urinton ;  Blconomic  Science  and  Statistics, 
JTenry  E.  Alford.  Permanent  Beerclary,  F. 
W.  Putnam ;  general  secretary,  W.  II .  Pet- 
tee;  assistant  general  secretary.  J.  C.  Ar- 
thur; trea.surer,  William  Lilly.  The  placo 
for  the  next  meeting  was  not  decided  upon. 

Thk  "  lloUnical  Gazette  "  says :  "  '  The 
Popular  Science  Monthly'  for  June  con- 
t«in8  a  portrait  and  biographical  sketch  of 
the  late  Dr.  George  Eugelmann.  The  au- 
thor Is  anonymous,  but  can  hardly  hare 
been  a  bolaoist,  or  be  would  not  be  so  ig- 
norant of  the  true  authorship  of  the  classic 
'  Planta>  VendlerianiE '  as  to  say,  '  In  1840 
Dr.  Engolniann  published  in  the  "  Memo- 
randa [»ir]  of  the  American  Academy  of  1 
Arts  and  Sciences"  the  "  Plants)  Fendleri- 
ana."  '  He  iiifclicilously  adds,  regarding 
Fcndler :  '  Fendler  and  he  [Engclmann]  baa 
become  acquainted  on  a  governmental  ex- 
pedition to  the  Kucky  Mountains,  to  which 
the  former  was  attached  as  ongiueer.  .  .  . 
Be  trareled  in  the  Rocky  Mountains,  Cali- 
fornia, Meiico,  Central  America,  and  Bra- 
zil.' Fcndler  did  not  become  acquainted 
with  Engclmann  in  this  way ;  be  was  never 
attached  oHicially  to  any  governmental  ex- 
pedition; he  was  not  an  engineer;  and  he 
trmreled  neither  in  the  Rocky  Mountains, 
nor  California,  nor  Mexico,  nor  Central 
AjDcrica,  nor  Brazil ! " 

Our  sketch  of  Dr.  Engelmann  was  pre- 
pared from  documents  furnished  us  by  bis 
friends  in  8t.  Louis.  The  statements  to 
which  the  "Gaiette"  objects  are  given 
precisely  as  they  appeared  in  one  of  the 
papers.  As  the  "Gazette"  has  recently 
published  Fendler's  autobiography,  it  is 
probably  in  a  position  to  be  belter  in- 
formed, rc.ipectlng  the  events  of  his  life, 
than  is  the  biographer  of  another  man  who 
only  had  occasion  to  refer  to  them  incident- 
ally. We  are  glad  to  bo  set  right  on  the 
facU. 

Pbofessor  L.  E.  tiicKS,  in  one  of  the 
papers  which  he  read  at  the  American  As- 
sociation on  the  pcolojry  of  \cbraska,  spoke 
of  the  strong  arlesinn  flow  of  water  con- 
tained in  all  the  bnrinirs  of  the  eastern  part 
of  the  State.  Tliis  is  twcause  the  region  is  a 
vast  synclinal  trough  or  bnKin,  of  w-hich  the 
western  rim  is  three  thousand  feet  higher 
than  the  eastern. 


PaorassoB  Asa  Grat  sent  two  commu- 
nications of  a  technical  character  to  the 
.\mcrican  Association,  and  with  them  a  l«t> 
t«r  to  the  Botanical  Club,  respiKriing  till 
nomenclature  of  violets.  He  makes  out 
thirty-three  wild  North  American  species  of 
these  plants,  of  which  only  eight  are  repre- 
sented in  the  Old  World.  He  acknowledgM 
himself  to  be  in  doubt  whether  our  pansy 
violet  is  indigenous  to  this  country. 

Mr.  JosErn  Jastrow  read  a  paper  be- 
fore the  American  Associaiion  on  ccnteno- 
rianism,  in  which  he  made  nn  elaborate  cal- 
cuL-ilion  of  the  profiortion  of  cases  in  which 
claims  to  this  distinction  should  lie  elimi- 
nated for  want  of  trustworthy  evidence,  or 
as  based  on  exaggeration.  Removing  these, 
he  concluded  that  there  were  about  fifty  cen- 
tenarians in  the  United  States.  Some  of  his 
conclusions  were  di^^putpil ;  but  he  is  said  to 
have,  in  the  discussions  that  followed,  shown 
himself  to  be  well  fortiticd. 

T>TE  statistical  reports  of  the  American 
Association  show  that  it  has  doubled  \Xa 
membership  within  the  last  twenty  years. 
Two  htmdred  and  fifty-two  papers  were 
read  at  the  recent  Buffalo  meeting,  against 
one  hundred  and  seventy  in  lUTO,  and  sixty- 
seven  in  1666. 

"TnnsM"  is  the  somewhat  awkward 
and  confusing  name  given  to  a  class  of  dis- 
eases that  arise  from  the  wrong  use  of  tea. 
The  predominance  of  nervous  symptoms  Is 
a  characteristic  of  the  condition ;  and  it  may 
be  observed  in  a  general  excitation  of  the 
nervous  function,  or  in  special  weakness  of 
the  brain.  Perversion  of  the  sense  of  hear- 
ing is  a  not  uncommon  form  of  the  symp- 
toms. The  weakness  that  often  overtakes 
women  may  sometimes  be  traceii  to  excess- 
ive indulgence  in  their  favorite  drink.  Taken 
in  strict  moderation,  and  ptx'pared  with 
proper  care,  tea  is  a  valuable  stimulant ; 
but  there  is  hardly  a  morbid  symptom  that 
it  is  not  capable,  when  used  in  excess,  of 
producing. 

Thi  American  Association  designated 
Dr.  Pohlman,  of  Buffalo,  who  had  served 
as  its  local  secretary,  as  its  represcntaUro 
at  the  meeting  of  German  Katurnlists  and 
Physicians.  'This  will  be  its  first  formal 
representation  before  that  body. 

AccoRDiNO  to  M.  MantegazzB,  64  per 
cent  of  the  Italians  have  chestnut,  22  per 
cent  black,  1 1  per  cent  blue,  and  S  per  cent 
gray,  eyes ;  71  per  cent  of  them  have  chest- 
nnt,  26  percent  black,  and  3  per  cent  blonde 
hair.  More  than  three  fourths  of  the  people 
have  abundant  hair.  Southern  Italy  exceli 
Northern  Italy  in  this  respect.  In  Tuscany 
the  poor  heads  of  hair  preponderate  (ft8 
against  42  per  cent),  and  baldness  is  niort 
common  there.    The  color  of   the   bcanU 
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doo*  not  aliray*  corrwpond  with  tliat  of  the 
lock*.  Geni'rnlljr,  <'f  leu  ttmuswiil  yonng 
mun  emmiucd  for  miliurr  senicc,  twenty 
were  ivjfct»U  for  |imii«tiire  lialdness,  aod 
fifiy-two  for  iliwosts  of  the  scalp.  A  few 
cisos  of  re>l  tiair  arc  foiinil,  uid  iu  one 
commune  lliio  tolor  is  predomiuout.  The 
origin  of  tUi"  colort-d  huir  is  r  auljjcctof 
di»cUB»ion.     Some  think  it  bus  come  doitn 

froti'  -•■  -' •     -•••1  "irx';  other*  tlisl  it 

id  a  dent,  from  wliioli 

no  cv.  .     .  11. 

Thi  EnKliBb  N'stional  Fif>h  C'<dtnr«  Ar«<v 

dsti--  - -    ■'  •  •  ■•    '    -'f  RTOwtb  of 

nc»  and  a  half 

inilit-.  .-^^  -:     _. -J  .che*. 

Ua.  Bi^srroitn,  meteorological  reporter 
to  the  Government  of  India,  ia  testing  from 
year  to  year  a  theory  of  a  connection  be- 
tncvn  the  Ilimalayon  snow-fall  and  the  mon- 
poou,  to  the  effect  that  the  later  and  heavier 
the  raow.fall  in  nintcr  and  spring,  the  later 
and  feebler  would  be  the  following  mon- 
soon. The  foreeaits  noeording  to  his  theorr 
were  fairly  accurate  tet  year.  This  year 
they  appear  favorable  to  a  prompt  mon- 
soon and  abundance  of  raiiL 

A  Swr.iii.<^  naturalist  rcmarVs  upon  the 
frcqaericy  with  which  names  derived  from 
natural  history  arc  adopted  by  the  nobility 
of  his  country.  Lion,  eagle,  tiger,  wolf, 
and  bear,  and  even  mythical  animal!<  like 
the  griffin  snd  the  dragon,  have  furnished 
several  families  with  parts  of  their  names. 
Most  of  the  domestic  animals  are  also  rep- 
resented, and  pliints,  such  as  the  lily,  rose, 
laurel,  cedar,  oak,  and  lime,  are  still  more 
fully  represented.  Numerous  stars  form 
the  prefix  of  names,  but  in  no  case  the  sun 
or  moon.  The  word  ittjemn,  star,  is  used 
both  at  the  beginning  and  at  the  end  of 
names  ;  but  the  nljerna  In  Oxenstjcma  docs 
not  represent  this  word,  but  tbe  German 
Stim,  forehead. 

M.  BtAKcnAHP  eoncrlves  that  the  recent 
wismie  catastrophe  in  New  Zealand  lends 
probability  to  bis  theory  that  that  island  is 
one  of  the  remnants  of  a  formerly  existing 
Australian  continent  that  has  been  sub- 
merged. Evidence  was  wnntt-d  of  the  lia- 
liillty,  present  or  past,  of  the  regions  to 
shocks  severe  enough  to  sugccf t  that  former 
stronger  shocks  might  have  produced  such 
phenomena  of  submergence  as  bo  predi- 
cates.    The  late  shock  was  one  of  the  kind. 

>rM.  C^iLLrrrr  and  Mnthias  bare  re- 
ported to  the  French  Academy  of  Pcienws 
concerning  their  rescarchcfi  on  the  density 
of  the  liquefied  gases — in  the  cn«es  of  pro- 
toxido  of  nitrogen,  ethylene,  and  carbonic 
ocid,  that  at  the  critical  point  the  density 
of  the  liquid  gas  is  cf|Ual  to  that  of  ilil 
Vkpor. 


Tnx  natnbcr  of  births  in  Fraao*  | 

thousand  inhabilonu   has  diininii 
than  one  third  in  a  centiirv.     It  i 
177I-'80,  289  in  1881-'40,'  uul  only  U\  I 
1871-'tlO. 

Mn.  ALntKS  Rexxttt  has  given  in  Inti 
esting  ai-count  of  the  egg-layin:.'  irnl  h«ii 
ing  habits  of  the  emu.'    Tbe  !  i 

her  brood  of  twenty  o^r''  or  n  . 
Tab  of  two  da; 

October  ami   .N  1; 

oeu  is  rr 

ell.    rr. 

posited  by  .... 

who  puts  out  hi*  (o<i' 

hira.     As  soon  as  ii  o 

it  is  iiecescary  to  i»iliaU'  tiiv  lii-n. 

she  fights  furiously  witk  hir  mut*"  a: 

disponed  !     ' 

at  them. 

young  is  p^ ...,  ..., 

Tbe  first  e».«eof  the  a/l 
an  to  the  Fren  "■   '      ' 
curred  on  the 
Kowlewska,  1': 
the  University 
of  the  eminent 
OS  B  member.     Admiral  .: 
viire,  President  of  the  Ai 
a  graceful  address  of  welconi, 
her  seat    between    General   Fj 
Cbcvreul. 

MicLCcno  Macult,  tb«  explore  of  St 
Guinea  and  the   ncir' '    -■- -    '>laad«, 
brought   with   him  Roaiia 

large  collection  of  .  ...initiBy 

qualities  of  si  i  v-st  in  tbe 

tries  in  which  li  'led. 


ODITCARY   XOTEa 

Mr.  GKRnatiii  KtSAnax,  son  of  i]m  IrlskJ 

geologist,  who  hod  eonneot-''   i  ••..•■  i»  •■ih 
an  African  trading  eomp:! 
a  poisoned  anow  in  a  fieli;  -'i.*! 

tribes  at  Anvappa,  May  i'i-L     Ui* 
as  a   eh'.'mi»t    snd    eiv4)nei«»     at 
schools  i:  1  bad 

ougbly  ({>  to 

and  theri'  ,.^  ....  .........  ......   .  ..j  he 

would  have  added  much   of   valu«  to  ui 
knowledge  of  Africa. 

Thk  death  is  annonnct^l  of  Mr,  Cr 
Busk,  F.  R.  Bi,  a  well-known  KugtiKb  m: 
geon  and  naturaliJt,  la  the  aeventy-d^l 
year  of  bis  ac<. 

Dr.  R.  J.  M  <s  forth: 

President 'if  V  I.io^n.iV 

cicly,  Iin  - 

and  prill. 
to  t! 

fro  I 

l)f);)ii  ...    lit.-  nj  c   uufcj 

col  officer  iu  t).  .' 
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